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Under fire, the performance of men and machines depends on what they are made of. United States Steel 
makes the materials for the machines, whether it’s a very tough armor plate, or heat-resistant alloy, or Stainless Steels. 


You might be interested in some of the USS steels developed specifically for aircraft and missiles: 

USS Strux, an alloy steel with close to 300,000 psi tensile strength primarily for aircraft landing gears; 

USS Airsteel X-200, an air-hardenable alloy steel with 230,000 psi yield strength for aircraft sheet and missile 
applications; USS 12MoV and USS 17-5 MnV Stainless Steels for high-speed aircraft and missiles; 


Stainless ‘‘W”, a precipitation-hardenable Stainless Steel. 


New special metals, new methods for making them, present an 
exciting challenge. Men willing to accept this challenge—civil, 
industrial, mechanical, metallurgical, ceramic, electrical or chemi- 
cal engineers—have a future with United States Steel. For details, 
just send the coupon. 


United States Steel 


USS is a registered trademark 


United States Steel Corporation 
Personnel Division 

525 William Penn Place 
Pittsburgh 30, Pennsylvania 


Please send me the booklet, ‘‘Paths of Opportunity.” 
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During the eight months in which Technograph is published, 
contributions come from the Navy Pier branch. Last year an 
issue of T'echnograph was completely written and edited by 
Chicago engineering students. This Technograph is the second 
such issue. Again all contributions come from the Chicago branch 
of the University. The “Pier” students sincerely hope you enjoy 
this issue and hope to make it a yearly custom. 


Copyright, 1960, by Illini Publishing Co. Published eight times during the year (Oc- 
tober, November, December, January, February, March, April and May) by the Illini 
Publishing Company. Entered as second class matter, October 30, 1920, at the post 
office at Urbana, Illinois, under the Act of March 3, 1879, Office 215 Engineering 
Hall, Urbana, Illinois. Subscriptions $1.50 per year. Single copy 25 cents. All rights 
reserved by The Illinois Technograph Publisher’s Representative — Littell-Murray- 
Barnhill, Inc., 737 North Michigan Avenue, Chicago 11, Ill, 369 Lexington Ave., 
New York 17, New York. 


Getting beneath 
the surface of things... 


Through a newly developed X-ray diffraction technique that examines 
stress-induced changes in the spacing between atoms, General Motors Research 
physicists are now able to determine residual stresses below 

the surface of hardened steel in 25% of the time previously required. 


Room to grow should be your most basic requirement in seeking a position, 

This is where General Motors offers you an exceptional advantage. 

Depending upon your own capabilities and enthusiasm, 

you will find virtually limitless opportunity to move within a single GM division 

or to other divisions or to a staff activity. Fields of work at General Motors vary from 
astronautics to automobiles, household appliances to rocket propulsion, 

inertial guidance to isotope research—to mention a few. 

General Motors offers financial assistance to employees who wish to enter 

or progress in postgraduate studies. And undergraduates may gain from work experience 
in the summer employment program. 

Before you make your final employment decision, 

ask your placement officer about General Motors, or write to gL 
General Motors, Salaried Personnel Placement, Personnel Staff, Detroit 2, Michigan. “€ 


GENERAL MOTORS 


GM positions now available in these fields for men holding Bachelor's, Master's and Doctor's degrees: Mechanical, Electrical, Industrial, Metallurgical, Chemical, 
Aeronautical and Ceramic Engineering * Mathematics ¢ Industrial Design ¢ Physics ¢ Chemistry ¢ Engineering Mechanics ¢ Business Administration and Related Fields. 
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1. What part of the country has the best future for your 


type of work? 


5. Where can you work with outstanding men in your field? 


AULA 


.»- NEWS IS HAPPENING AT NORTHROP _\. 


Take this 3-Minute Quiz to 
help you determine your future 


What part of the country offers an outstanding 
opportunity to enjoy your leisure ? 


Where can you work and still earn advanced degrees? 


How important to you is the challenge of opportunity 
— and salary that matches your achievements ? 


FIVE IMPORTANT QUESTIONS... 
NOW CONSIDER THESE ANSWERS: 


1. If your interests are in the fields of 
electronics or the aircraft/missile 
industry, you will want to join the 
outstanding scientists and engineers 
in the space age center of the world 
— Southern California. 


2. If you work at Northrop you will 
live in Southern California — famous 
for its year-round vacation climate. 
Here you're close to the beaches, 
mountains and desert where you can 
enjoy an active life in the sunshine. 


3. Northrop encourages you to work 
for advanced degrees and to keep 
current with the latest developments 
in your chosen field. With Northrop’s 
program, you will continue to learn 
while you earn with no-cost and low- 
cost education at leading Southern 
California institutions. 


4. At Northrop you will work with 
the newest, most-advanced research 


and test equipment. And with over 
30 operational fields from which to 
choose you can apply your talents to 
the work you enjoy—in the fields best 
suited to your inclinations. 


At Northrop you will earn what you 
are worth. With this growing com- 
pany you receive increases as often 
as you earn them. And these increases 
in salary are based on your own indi- 
vidual achievements. 

Northrop’s vacation and fringe bene- 
fits are extra liberal. 

5. Men you work with at Northrop 
are acknowledged leaders in their 
fields. They are selected because they 
have the skill to guide younger men. 
These are men who know how to 
delegate authority, encourage your 
progress, and assure you of your 
fair share of credit for engineering 
achievements. 


IT’S NOT TOO EARLY TO PLAN YOUR FUTURE. 
WHICH OF THESE 3 DIVISIONS OF NORTHROP 
ARE BEST FITTED TO YOUR TALENTS? 


NORAIR DIVISION is the creator of 
the USAF Snark SM-62 missile now 
operational with SAC. Norair is cur- 
rently active in programs of space 
research, flight-testing the USAF- 
Northrop T-38 Talon trainer and 
Northrop’s N-156F Freedom Fighter. 
RADIOPLANE DIVISION, creator of 
the world’s first family of drones, pro- 
duces and delivers pilotless aircraft 
for all the U.S. Armed Forces to 
train men, evaluate weapon systems, 


and fly surveillance missions. Today 
Radioplane is readying the recovery 
system for Project Mercury. 


NORTRONICS DIVISION is a leader in 
inertial and astronertial guidance 
systems. Nortronics explores infra- 
red applications, airborne digital com- 
puters, and interplanetary naviga- 
tion. Other current programs include 
ground support, optical and electro. 
mechanical equipment, and the most 
advanced data-processing devices. 


Write today for complete information about your future at Northrop. 


NORTHROP \. 


CORPORATION 


Engineering & Scientific Personnel Placement Office 
Northrop, P.O. Box 1525, Beverly Hills, California 


F. Kelly, W. J. Miller, and J. P. Tobin of the Westinghouse Atomic Power Department lift the ‘‘core plate’”’ 
off the nuclear core for the first U.S.-built power reactor designed for use abroad (Mol, Belgium). 


Waltz Mill Experimental Reactor helps 
Westinghouse engineers solve problems 


The new Westinghouse Testing Reactor at Waltz Mill, 
Pa., provides engineers with complete facilities for an- 
alyzing the effect of nuclear radiation on various mate- 
rials, processes and designs. If a Westinghouse engineer 
is working on development of atomic fuels or the design 
of reactor components for an atomic power plant, he 
can count on help from the men at Waltz Mill. 

The Westinghouse Testing Reactor is one of only two 
such privately owned reactors in the country. It pro- 
vides a high radiation field comparable to that of a 
working reactor, and in addition has special controlled 
environment loops for the study of radiation effects at 
high temperatures and pressures. Work presently being 
carried out here for other departments of the company 
includes studies of thermionics, crystal structure, and 
thermoelectric effects as well as the work on atomic 
reactor designs and fuels. 


The young engineer at Westinghouse isn’t expected 
to know all the answers . . . our work is often too ad- 
vanced for that. Instead, his abilities and knowledge are 
backed up by specialists like those at Waltz Mill. 

If you have ambition and ability, you can have a 
rewarding career with Westinghouse. Our broad product 
line, decentralized operations, and diversified technical 
assistance provide hundreds of challenging opportuni- 
ties for talented engineers. 

Want more information? Write today to Mr. L. H. 
Noggle, Westinghouse Educational Department, Ard- 
more & Brinton Roads, Pittsburgh 21, Pennsylvania. 


YOU CAN BE SURE...1F ITS 


Westinghouse 
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Why diversification makes a better all-around man 


Bee of effort makes for versatility—and ver- 
satility pays off in business as well as on the athletic 
field. We’ve found that to be especially true here at Koppers. 
Koppers is a widely diversified company—actively en- 
gaged in the research and production of a wide range of re- 
lated and seemingly unrelated products, such as remarkable 
new plastics, jet-engine sound control, wood preservatives, 
steel mill processes, dyestuffs, electrostatic precipitators, coal 
tar chemicals, anti-oxidants and innumerable others. 
Because we are diversified, our work is interesting. Through 
a system of lateral movement, our engineers and manage- 
ment personnel are given the opportunity to learn many of 
the diverse operations at Koppers. The result? Versatility. 
While you are moving laterally at Koppers, you are also 
moving up. Your responsibilities are increased. Your ability 
is evaluated and re-evaluated. And you are compensated 
accordingly. 
You don’t have to be with Koppers for 20 years before you 
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get somewhere. If you have ability, ideas, spark—you'll move 
ahead, regardless of seniority or tenure. 

At Koppers, you'll stand on your own two feet. You'll get 
responsibility, but you'll also have free rein to do the job the 
way you think it should be done. No one will get in your way. 


Koppers is a well-established company—a leader in many 
fields. Yet, it’s a forward-looking company, a young man’s 
company. Perhaps, your company. 

Why not find out? Write to the Manager of Manpower 
Planning, Koppers Company, Inc., Pittsburgh 19, Pennsyl- 
vania. Or, see your College Placement Director and arrange 
an appointment with a Koppers representative for the next 
recruiting visit. 


KOPPERS 
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These specialized electronics systems 
are an important part of Collins’ con- 
tribution to advancements in military 
and commercial communication. 

Collins was selected over several com- 
panies because it could do the job — 
economically, with excellent equipment, 
and provide capable engineering assist- 
ance for all phases. 

Collins needs engineers and physicists 
to keep pace with the growing demand 
for its products. Positions are challeng- 
ing. Assignments are varied. Projects 
currently underway in the Cedar Rap- 
ids Division include research and de- 
velopment in Airborne communication, 
navigation and _ identification systems, 
Missile and satellite tracking and com- 


Bomarc reception commitee 
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munication, Antenna design, Amateur 
radio and Broadcast. 

Collins manufacturing and R & D in- 
stallations are also located in Burbank 
and Dallas. Modern laboratories and re- 
search facilities at all locations ensure 
the finest working conditions. 

Your placement office will tell you 
when a Collins representative will be 
on campus. 

For all the interesting facts and fig- 
ures of recent Collins developments 
send for your free copies of Signal, pub- 
lished quarterly by the Collins Radio 
Company. Fill out and mail the at- 
tached coupon today. You'll receive 
every issue published during this school 
year without obligation. 


COLLINS RADIO COMPANY e CEDAR RAPIDS, IOWA 


e DALLAS, TEXAS e BURBANK, CALIFORNIA 


ification 
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Professional Placement, , 
Collins Radio Company, 
Cedar Rapids, lowa 


Please send me each Collins Signal published 
during this school year. 


Name 


Address 

City State 
College or University 

Major degree Minor } 


Graduation date 
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Interior of Saran Wrap* plant. 


DOW is tomorrow-minded 


Publishing a complete list of Dow products—all 700 
odd of them—is an elusive project. By the time such 
a list was off the press, new names would have to be 
added to bring the list up to date. The reason: develop- 
ment of new products is the order of the day at Dow, 
every day of the working year. 


These new products are developed to meet the needs 
of the many industries Dow serves. Today’s problems 
in manufacturing and processing must be solved, and, 
as these industries advance, new chemicals and materials 
will be needed to implement tomorrow’s technology. At 
Dow, research and development aim at anticipating 
these future needs . . . thus a “‘tomorrow-minded”’ 
attitude toward products is always evident. 


The product group of Dow Agricultural Chemicals, for 
example, has expanded manyfold in recent years 
through a vigorous research and developmental pro- 
gram. In the early ’50’s it consisted of two or three 
products. Today it includes many varieties of weed 
killers, fertilizers, fumigants, insecticides, feed additives 
and animal health aids. A new crab grass killer has 
recently made its debut, first in a series of new “‘ag 
chem” products slated for the homeowner market. 


Dow’s work in automotive chemistry is typical of the 


THE DOW CHEMICAL COMPANY e 
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product 


“‘tomorrow-minded”’ attitude. Dow currently supplies 
a number of chemicals and plastics materials to auto 
makers—latex-based metal primers, antifreeze, uphol- 
stery materials and brake fluids, to name a few. But a 
quick tour through Dow’s two Automotive Chemicals 
Laboratories would reveal that Dow will be ready with 
the right chemicals and plastics for the job, no matter 
which way future automotive design goes! One under 
development, for example, is a chemical that cools the 
engine by continuous boiling. 


One of the most outstanding success stories at Dow is 
that of Separan®, a product developed to fit into 
industry’s future. This chemical is a flocculant, or 
‘settler’? of solids in solution. Perhaps “super floc- 
culant’’ would be a better description because Separan 
takes minutes to do jobs that formerly took days. 
Introduced in 1955, it has gained widespread recognition 
in mining, pulp and paper and other industries. 


In such a climate of creativity and tomorrow-minded- 
ness, new opportunities at Dow are constantly opening 
up for people who have their eyes—and their thoughts 
—on the future. If you’d like to know more about the 
Dow opportunity, please write: Director of College 
Relations, Department 2426FW, THE DOW CHEMICAL 
COMPANY, Midland, Michigan. 


* TRADEMARK 


MIDLAND, MICHIGAN 
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The Widening Gap... 


It becomes more and more evident to the sensitive engineering student 
as he advances in his undergraduate years, that there is a gap in the knowledge 
available with this type of education. The four-year engineering college seems 
to be producing more trained technicians and tradesmen than engineering 


graduates with university training. 


There is certainly nothing wrong with an honest trade or a skilled tech- 
nical ability, but the job of the university is to train men for responsible places 
in society and if possible instill a quest for learning and knowledge. How can 


this be done with the present “liberal” background available in engineering? 


As the curriculum now stands it is very possible to go through four years 
of “education” without opening your mouth to express an opinion. Engineers 
come off the production line without a command of their native tongue, without 
the ability to communicate in writing, sometimes without even a rudimentary 
idea of the current world situation, and certainly without the more sophisticated 


attributes of a cultural background. 


Certainly you can go through life without knowing what makes Beethoven 
or Shakespeare great, but you can also live without knowledge of the laws of 
thermodynamics. Each is important in its own way. However, a knowledge of 


both makes your education that much more complete. 


What is the answer to this sorry situation? Many fine engineering schools 
have attempted to “humanize” their engineers by expanding the curriculum to 
five years. This is certainly a step in the right direction. It is much better than 


13 hours of non-tech electives in 140 hours of credits. 


Among the schools to make this step are MIT and Cornell, names familiar 
to most. The combined liberal arts-engineering program available at this uni- 
versity shows a progressive attitude at Illinois. However, to go a step further, 
it is the responsibility of the university to acquaint its students with their cultural 
heritage. This would force some to take “dem readin” courses and some even to 
“like dem readin” courses. We can delegate the responsibility of producing tech- 
nicians and tradesmen to industry and trade schools. 


—Sheldon Altman 


Tips on better 
designing with 
flexible shafts 
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REMOTE CONTROL AND POWER DRIVE: 


- Retractable hard top simplified by flexible shafts. 


In the Ford Fairlane 500 Sky liner the roof 
retracts into the trunk, and the trunk lid 
closes and locks. All this is done auto- 
matically, within 40 seconds. Powering this 
ingenious mechanism are six 3/16’ high 
speed, remote control flexible shafts, driven 
by three reversible electric motors. 

The use of flexible shafts enabled the 
designers to use only 
one motor to drive 
each pair of actu-- 
ators, thus solving 
synchronization 
problems and at the 
same time cutting 
down on the number 
of motors needed. 

Flexible shafts 
(1) and (2) rotate the trunk lid locking 
screws in and out of engagement. Flexible 
shafts (3) and (4) drive a pair of screw-jack 
actuators to raise or lower the trunk lid. 
Flexible shafts (5—not shown) and (6) drive 
a pair of actuators and their associated 
linkage to raise or retract the roof. 


a 
COUPLING: 


Solve alignment and 
vibration problems... 
with S. S. White cou- 
pling shafts — short 
pieces of flexible 
shafting without com- 
panion casings. Here 
is one being used be- 
tween an adjustable 
pulley and a gear 
pump. 


POWER DRIVE: 


Powering a movable component... 
is easily accomplished with flexible 
shafts. Position of barrel type feeder 
on this new Detroit Power Screwdriver 
is highly adjustable, because it is 
driven by a flexible shaft. Power take- 
off is at the main drive motor. 


1057 
Now available 


THE S. S. WHITE FLEXIBLE SHAFT HANDBOOK 
New 4th Edition...Send for your free copy! 


This authoritative handbook has been recently revised to 
include new selection and application data for 

S. S. White Standard... Pre-engineered ... Custom-designed 
flexible shafts. A guide to product design. 


FIRST NAME 
IN FLEXIBLE SHAFTS 


S. S. WHITE INDUSTRIAL DIVISION 
DEPT. C2, 10 EAST 40th STREET | 
NEW YORK 16, N.Y. 
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United Air Lines pilots review flight plan calculated by Bendix G-15 Computer at UAL's Operating Base, Denver, Colorado. 


BENDIX COMPUTERS ...AND HOW TO FIGURE 
YOUR FUTURE AS A PROFESSIONAL ENGINEER 


Jet air line speeds bring new com- 
plications to the problems the air- 
line captain must solve. Helping 
him to prepare and follow his Flight 
Plan are two important Bendix® 
contributions: (1) The Bendix G-15 
Computer, which makes pre-flight 
calculations of wind, weather, fuel, 
and load in seconds; and (2) air- 
borne Bendix Doppler Radar, which 
gives the pilot instant, constant 
navigation data that previously re- 
quired continual manual calculation. 


Similar Bendix scientific and engi- 
neering advances are geared to the 
entire modern industrial complex. 
Opportunities for the engineering 
graduate are nearly limitless. 


BENDIX HAS 24 DIVISIONS, 4 SUBSIDI- 
ARIES—Coast to coast, Bendix activ- 
ities are decentralized—and, at the 
same time, generally adjacent to the 
industries they serve. There is great 
latitude in choice of work area for 
the young engineer. 


SIZE AND STABILITY —In terms of 
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corporate size, Bendix ranks in the 
top 60 industrial firms (dollar sales) 
in the United States. In fiscal 1959, 
Bendix sales totalled more than 
$680,000,000. An investment in 
future sales was the $120,000,000 
in engineering expenditures. 


DIVERSE PRODUCTION AND RESEARCH 
—The graduate engineer has a 
chance to specialize with Bendix. 
He can probe electronics, nuclear 
physics, heat transfer, ultrasonics, 
aerodynamics, power metallurgy — 
and a long list of other challenging 
fields. Or, he can aim for broader 
areas of mathematics, research, ad- 
ministration, and management. 


CHANCE TO LEAD — Bendix is a di- 
versified engineering-research- 
manufacturing firm. Bendix 


“Condi” | 


AVIATION CORPORATION 
Fisher Bldg., Detroit 2, Mich. 


A thousand diversified products 


products include: Talos and Eagle 
guided missiles; Doppler radar 
systems for aircraft navigation; 
numerical control systems for 
machine tools; power steering and 
power brakes for automotive 
vehicles; nuclear devices; flight 
control systems for aircraft; satel- 
lite controls. More important to you, 
as an engineering graduate, are the 
vast numbers of new projects now 
being planned — projects to which 
you can contribute your knowledge 
and ingenuity. 


BENDIX IS SYNONYMOUS WITH ENGI- 
NEERING—At Bendix, you can join 
an engineering staff of more than 
12,000 people—5,000 of them grad- 
uate engineers. 


Bendix offers you a chance to 
exercise your engineering degree 
in a real engineering capacity. See 
your placement director or write to 
Director of University and Scientific 
Relations, Bendix Aviation Corpo- 
ration, 1108 Fisher Building, 
Detroit 2, Michigan. 
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But there is quite another kind of “space” close at hand, a kind that will always | 


| 
i 
t 
The word space commonly represents the outer, airless regions of the universe. 
challenge the genius of man. | 

1 


This space can easily be measured. It is the space-dimension of cities and the : 
distance between them... the kind of space found between mainland and off- | 
shore oil rig, between a tiny, otherwise inaccessible clearing and its supply 
base, between the site of a mountain crash and a waiting ambulance—above all, 
Sikorsky is concerned with the precious “spaceway” that currently exists be- 
tween all earthbound places. 


_ = Our engineering efforts are directed toward a variety of VTOL and STOL 
aircraft configurations. Among earlier Sikorsky designs are some of the most 
versatile airborne vehicles now in existence; on our boards today are the ve- | 
hicles that can prove to be tomorrow’s most versatile means of transportation. 


Here, then, is a space age challenge to be met with the finest and most practical 
engineering talent. Here, perhaps, is the kind of challenge you can meet, 


5 KO RS KY For information about careers with us, please ad- : 
as dress Mr. Richard L. Auten, Personnel Department. | 


One of the Divisions of United Aircraft Corporation 
STRATFORD, CONNECTICUT 
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Pier Personalities ... 


AN INTERVIEW 


with Ogden Livermore 


Mr. Ogden Livermore, assistant pro- 
fessor in physics at the Chicago Under- 
graduate Division of the University of 
Illinois and a former advisor for Tech 
is one of the original stalwarts of the 
academic staff at our Lake Shore insti- 
tution. 


Born on November 17, 1899, Mr. 
Livermore has been interested in physics 
as far back as he can remember. His in- 
terest extends into the limitless practical 
applications associated with this science. 
His hobby as he calls it is “gagetry and 
gimmickry.” In his youth he used to 


Professor Livermore 


tinker around cars, and became familiar 
enough with them to invent a few ac- 
cessories. His inventions include a radi- 
ator curtain and a hand operated therm- 
ostat for the car; both, he claims, made 
long before they ever came out on the 
market. 

Professor Livermore who lives with 
his wife in Chicago’s suburban Evanston 
has developed his hobby to include vart- 
ous household gadgets. One of Mr. Liv- 
ermore’s latest inventions is a_ special 
support for a ladder. The windows on 
his house are so tall that if a ladder were 
placed at the bottom, the top of the 
window could not be reached. This 
makes washing them difficult. He solved 
the problem by the use of his special 
brace. The brace enables the ladder to 
be placed at various heights on the win- 
dow without leaning against the glass. 
Mr. Livermore very proudly sketched 
the brace and it’s application for this re- 
porter. His hobby has led to the con- 
struction of many of the lecture demon- 
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stration “toys” for the physics depart- 
ment. 

Mr. Livermore received his B.S. in 
Chemical Engineering from Illinois in 
1922. He also has received an M.A. 
from Northwestern in Education and 
studied physics and worked in metal re- 
Seaton ate a 

His teaching career started in 1937, 
and has covered everything from kinder- 
garten up. Second graders are his favor- 
ites. He loves to talk with people and 
he finds that “the second graders are 
grownup enough to talk to, but not 
grownup enough to take offense.” 

Mr. Livermore came to the Pier in 
1946 when it opened. He remembers 
when the teachers had to walk across a 
plank bridge that was over a gully of 
water in the corridor on the way to the 
lunchroom. That first year was a hectic 
one. Remodeling had not been complet- 
ed yet and there weren't enough chem- 
istry teachers to go around. Although 
he had been hired as a physics instructor, 
Mr. Livermore taught quant., qual., and 
beginning chemistry. 

Mr. Livermore was the first sponsor 
for Tech. at the Pier, and ran it success- 
fully for eight years. Because of his 
work on Tech the Dean of Women pre- 
sented him with a handsome pin that he 
proudly wears. With the pin came a 
membership in The Activities Honorary 
Society. 

When asked why he took up teach- 
ing his first words were “I like to show 
off.” But this is very misleading. Mr. 
Livergood “likes personalities.” He 1s 
the type of instructor who meets every 
one of his students individually. He 
takes a very personal interest in them 
and all their problems. His hobby has 
enabled him to reach students and help 
them to understand problems in physics. 
This helpfulness and unusual friendli- 
ness won him honorary membership in 
Omega-Beta-Pi, a pre-med scholastic 
fraternity at the Pier, and Phi-Eta- 
Sigma. 

Professor Livermore feels that his 
term as an integral part of the Chicago 
campus has been, to say the least, an 
enjoyable one. He feels that our engi- 
neering school is one of the best. he 
only improvement that he can see would 
be the addition of a few more young 
ladies to boost morale and the decor 


(Amen). 


Take advantage of the 


MECHANICAL 
ADVANTAGE 


The screw is a combination of two 
mechanical principles: the lever, 
and the inclined plane in helical 
form. The leverage applied to the 
nut combines with motion of the nut 
around the bolt to exert tremendous 
clamping force between the two. 

One of the greatest design errors 
today, in fact, is failure to realize 
the mechanical advantages that 
exist in standard nuts and bolts. 
Smaller diameters and less costly 
grades of fasteners tightened to 
their full capacity will create far 
stronger joints than those utilizing 
bigger and stronger fasteners tight- 
ened to only a fraction of their 
capacity. Last year, one of our engi- 
neers showed a manufacturer how 
he could save $97,000 a year simply 
by using all the mechanical advan- 
tages of a less expensive grade. 

When you graduate, make sure 
you consider the mechanical advan- 
tages that RB&W fasteners provide. 
And make sure, too, that you con- 
sider the career advantages RB&W 
offers mechanical engineers—in the 
design, manufacture and application 
of mechanical fasteners. If you’re 
interested in machine design—or 
sales engineering, write us for more 
information. 


RUSSELL, BURDSALL & WARD 


BOLT AND NUT COMPANY 
Port Chester, N. Y. 
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Space wagons 
with nuclear horses 


Space exploration will really come of age when manned rockets can leave 
earth, accomplish their missions and return without disposing of parts of 
themselves en route. This breakthrough depends on the rapid development 
of both nuclear rocket engines and the space vehicles capable of using 
them. Douglas is putting forth a major research effort in the area of manned 
nuclear space ships. Every environmental, propulsion, guidance and struc- 
tural problem is being thoroughly explored. Results are so promising that 
even if the nuclear engine breakthrough comes within the next five years, 
Douglas will be ready to produce the vehicles to utilize this tremendous new 
source of space power! Douglas is seeking qualified scientists and engineers 
for this and other vital programs. Write to C.C. LaVene, Box 600-M, Douglas 
Aircraft Company, Santa Monica, California. 

Elmer Wheaton, Engineering Vice President, Missiles and Space Systems, 
goes over new space objectives that will be made possible by nuclear 


propulsion with Arthur E. Raymond, Senior DOUGLAS 
Engineering Vice President of 


MISSILE AND SPACE SYSTEMS MILITARY AIRCRAFT Mf DC-8 JETLINERS I CARGO TRANSPORTS ll AIRCOMB Il GROUND SUPPORT EQUIPMENT 
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DISTILLATION 
CHEMICALS SERVICE 


RESEARCH 


ROCKET FUEL SUPER 
RESEARCH PRESSURES 


HOME 


HEATING OIL 


TESTING 


PLASTICS 
EVALUATION 


RESEARCH ADMINISTRATION 
AND PROCESS DESIGN 


This huge research center at Whiting, Indiana, is only 
part of Standard Oil’s research facilities. A recently 
completed technical service and quality control lab- 


Where the fuels of 


From time to time, we are asked if gasoline 
and oil today really are better than they were 
five or ten years ago. People can’t see the 
difference, smell it, or feel it. 


The answer is an emphatic yes. And this 
aerial view of Standard Oil’s research center 
at Whiting, Indiana, is graphic evidence of 
the extensive research work that goes on be- 
hind the scenes day in and day out. 


Thousands of research experts—chemists, 
engineers, and technicians—work together in 
Standard’s modern laboratories, improving 
present fuels and lubricants and developing 
new ones for cars that will not be a reality 
until about 1965! Rocket fuels, too, are being 
developed. Standard’s development of clean- 


STANDARD OIL COMPANY 


910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILLINOIS 
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CATALYST 


RESEARCH PRODUCT AND 


PROCESS DEVELOPMENT 


AUTOMOTIVE 


RESEARCH 


ENGINEERING 
RESEARCH 


EXPLORATORY 
RESEARCH 


oratory, not shown here, is the largest laboratory of 
its kind in the country. In addition, large research 
laboratories are operated by several affiliates. 


the future are born! 


burning, highly-reliable solid fuels has been a 
realcontributionto America’smissile program. 

Since our first research laboratory opened 
69 years ago, research scientists of Standard 
Oil and its affiliated companies have been re- 
sponsible for many major petroleum advances 
—from making a barrel of oil yield more gas- 
oline to discovering a way to revive almost-dry 
wells. Each process had the effect of adding 
billions of barrels to America’s oil reserves. 


At Standard Oil, scientists have an oppor- 
tunity to work on a wide variety of challeng- 
ing projects. That is one reason why so many 
young men have chosen to build satisfying 
careers with Standard Oil. 


STANDARD 


| 


THE SIGN OF PROGRESS... 
THROUGH RESEARCH 
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U.S. and British Schools 


Recently, much has been said about 
our educational system, and_ especially 
in comparison with the systems of other 
countries. No longer does the public of 
this country pose the question of whether 
Johnny can read, but their primary con- 
cern was whether Johnny can read bet- 
ter than Ivan. Lest I bore you with 
the much worn out question of our 
school system versus Nikita’s little red 
school house, perhaps it would be of 
interest to note the comparison of the 
education a student receives in Amer- 
ica as compared with his English speak- 
ing contemporary in England. 


At the mention of education in Brit- 
ain, one immediately thinks of the time- 
honored names of Oxford and Cam- 
bridge, and their outstanding positions 
as places of learning in the world. A 
notable fact to bring out here is that 
Britain, with a population of 51 mil- 
lion, has only 85,000 students in uni- 
versities while the U. S., with a popu- 
lation of 178 million, has 3.4 million 
students in colleges and universities. 
Comparing the proportion of population 
to those attending universities, the U. S. 
places first, with Russia second, and 
Britain towards the bottom of the list 
as the 25th. In search of a reason for 
the small amount of students on the uni- 
versity level in Britain we must start 
at the beginning. 


The British child usually starts in a 
primary school, a U. S. equivalent of 
public grade school, for children aged 
from 5 to 10. Between the ages of 10 
and 11 a child takes an intelligence test 
known as the l1l-plus. If he ranks 
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among the top 25% of the students he 
is then admitted into what is called a 
grammar school, a U. S. equivalent of 
a junior and senior high school. This 
school is intended as a preparation for 
the university and is much more difh- 
cult than its counterpart in the U. S. 
If the child does not rank high in this 
11-plus exam, he is then sent to a sec- 
ondary modern school, a school stress- 
ine vocational trainins and his educa- 
tion ends at the ave of 15 or 16. This 
is considered by many, even the British- 
ers themselves, as an evil in the educa- 
tional system. At the age of eleven the 
future of the child is set. The mass of 
the British ponnlation is denied a high- 
er education. The so called late devel- 
opers, and others potentially good for 
college are turned aside. It is true that 
in such a way universities assure them- 
selves of good material, but such a sys- 
tem hurts the country as a whole by 
letting other good matefial for college 
slip away, not to speak of the injustice 
done to the child. 

Now those that are admitted into 
these grammar schools find a tough cur- 
riculum awaiting them. This school is 
geared high to prepare the student for 
the university, eliminating the gap so 
apparent between our high schools and 
the college level school. In these schools 
the student must choose a field, either 
science or the arts, at about the age 
of 14 or 15. Then, if he shows a prefer- 
ence for the arts, a great emphasis is 
placed on language whereby he may 
take two or three languages. If a stu- 
dent prefers science at 15, at the latest, 


CERAMISTS & CERAMIC ENGINEERS 


Do you have an idea that you would 
like to develop and produce? 


We want a new product to manufacture, and we will back the 
right fellow and the right idea with a small factory and laboratory 
and the ability to furnish any other help needed, especially good 


successful business experience. 
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he takes up chemistry and physics. Then,, 
usually at the age of 18, he may enter? 
the university. All along the student is; 
worked to capacity. 


Without going deeply into the all! 
familiar American educational system,, 
the most glaring evil asserted by many 
educators is the gap created between) 
high school and college. On the whole: 
the colleges of this country attempt to) 
keep the standards high and are raising 
them all the time in order that the com- 
pletely educated man of the American 
system may hold his head high anywhere 
in the world. On the other hand the high 
schools attempt to take everyone and 
push them through the mill at the cost of 
lowering the standard. The trend in 
America is to follow the Dewey system 
of education which places the student in 
the center and around him builds the 
curriculum, the principles of education. 
If the student does not want any more 
mathematics above arithmetic and_ in- 
stead wants to substitute the proverbial 
basket-weaving course, so be it. While 
in England, as well as the other Euro- 
pean countries, the principle of educa- 
tion, of learning, is placed in the center, 
and the student, if he wishes to ad- 
vance in his studies, must adapt him- 
self. 

Which course is better to follow is 
hard to say. On both sides we have good 
points as well as bad. A happy medium 
may be called for, a system permitting 
the majority the chance at education, 
yet keeping the principles high so the 
system would not suffer. 


Paris in Plastic 

Spring has come in Paris—in a plas- 
tic wrapper. Parisian flower sellers have 
set up shop in transparent tents in the 
winter-swept city streets. 


Stainless Steel Fuel Tanks 

Tests are now being conducted on 
AM-355 stainless steel for use on spe- 
cial fuel containers for solid fuel rock- 
ets. It is a special, new type precipita- 
tion hardening stainless steel» made 
especially for use in super-speed aircraft 
and missile parts which give the high 
strength-to-weight ratio to the fuel cas- 
ings. 


THE TECHNOGRAPH 


A Fable of the Barnyard 


Of late I have become convinced that 
the most valuable things are those 
taught us in our childhood. One of the 
most striking carry-overs of those pleas- 
ant days is the close corelation  be- 
tween the neighborhood park sand box 
and the foundry classrooms. Thus, I 
feel it might be of interest to us ail 
if we were to go back and read some 
of the stories we read as children. But, 
IT guess that might be a little boring 
as most of us have already read the same 
stories. So, I've written a new one—a 
fable that might be of interest to all of 
us. It is, as we know the typical fable 
to be, an animal story. May I present to 
you a TECHNOGRAPH first: 


Once upon a time in the barnyard 
there was a horse and a mule. All their 
lives they lived the day by day way of 
the barnyard. Let’s look at one such 
day. 

Early in the morning the barnyard 
was in a state of complete quiet. Not 
a soul had stirred. The sun’s rays began 
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to penetrate the light streaked sky. And 
then we see a tired rooster begin to 
stir. As he slowly lumbered to the fence, 
his feathers perked up. Finally on the 
accustomed perch, his song began. The 
hen house awoke before the barn and 
then, at last, the lights in the house 
flickered on. In the barn the mule and 
horse paced back and forth waiting for 
their breakfast. (It was late again.) Im- 
patiently the mule tried to open the 
feed bin lock with his teeth. Just as it 
started to give, the farmer’s son came 
in with their meal. Afterwards their 
real day began. 

Before lunch they didn’t have much 
to do—just run and play in the sua. 
But then the children came out to play. 
So, the mule and horse gave them rides. 
The horse would stand still (as horses 
do) and wait for them to mount. Then 
he’d take them around the small pad- 
dock at a slow pace. That mischievous 
mule, however, used to stand still just 
until Teddy got half-way onto his back, 
then he'd begin to walk. He made a 


game of it. Thus, despite his lack of 
glamour (mules are ugly) he became 
his young master’s favorite. It became 
almost a game, sometimes Ted and Joan 
would mount and ride him, other times 
they could not. He even did tricks (with 
some persuasion). All the while his 
friend the horse concentrated on_ his 
slow but beautifully uneventful ride 
along the path. 

The obvious result was an extra lump 
of sugar for supper. Sometimes the mule 
would get another by taking it out of 
Joan’s pocket. And the horse got his 
customary pat on the head in thanks 
for his dutiful task. 

I could go on, but I think my point 
has been made. The individualist who 
strives to please can cope with more sit- 
uations than the conformist. Hence the 
parallel in engineering. When we go out 
into the business world—maybe the 
straight “A” man who knows his sub- 
ject backwards and forwards will get a 
higher starting rate. But, when we've 
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Two Important McGraw-Hill Books 


ELECTRICAL ENGINEERING FUNDAMENTALS 
A Unified Introduction fo Electrical Engineering 
By J. P. Neal, University of Illinois. 402 pages, $8.50 


This book provides undergraduate students with a thorough, coherent understanding of funda- 
mental theoretical Electrical Engineering concepts, stated in terms of appropriate mathematics, and 
illustrated by practical applications to simple eletromagnetic phenomena and structures. 


CONTROL SYSTEM ANALYSIS AND SYNTHESIS 


By John J. D’Azzo and Constantine H. Houpis, both of the 
United States Air Force Institute of Technology. 


Ready in March. 


Written from the student’s point of view, and for the most part class tested, this textbook introduces 
the Root Locus first, thus bringing the objectives of feedback control systems into proper perspective. 
All topics have been aligned to fit into a more logizal sequence for most efficient teaching. A unified 
approach is used to integrate all methods. The conc2pt of mathematical models is extensively used. 


Send for Copies on Approval 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street 
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STATE STREET LIGHTING 


Chicago’s State Street has done it 
again. It has regained the title of the 
most brilliantly lighted street in the 
world. The 74 lighting standards that 
accomplish this task spread for over 
seven blocks. Seventy poles extend from 
Lake Street south to Van Buren, ac- 
counting for 5,300 feet of lineal street 
area. Four more lights were added 
south of Van Buren in front of the 
Sears Roebuck store. 

_ The poles are a basic tree design, hav- 
ing four curved arches growing from 
the tree “trunk.” The pole also has 
three containers, 30 inches in diameter 
for the tree’s flowers. 

_ This standard was fabricated by Un- 
ion Metal Company of Canton, Ohio 
and is composed of 17 major parts. The 
fabrication of the standards was a cus- 
tom job. It required special mandrels for 
forming and specially selected plant per- 
sonnel were used to hand bend the 
curved arms of the pole. 

The central branch is of 5/16 inch 
steel. It tapers from 12 inches diameter 
at the bottom to eight inches in diameter 
at the top. The base of the standard is 
34 inches in diameter at the ground 
line. The side walk luminaire is 24 feet 
above the ground; the two side mounts 
are 34 feet above the ground and the 
center mount reaches to 36 feet. 

The lumenaire is now a standard 

General Electric flourescent lumenaire 
with special modifications. It is designed 
to accommodate 6 six foot power groove 
flourescent lamps. 
_ The flourescent lamps are effected by 
temperature so that a self-enclosed air 
circulating system is incorporated in the 
Juminaire. This is the first luminaire 
to be equipped with its own “air-condi- 
tioning’ system. The air moving equip- 
ment consists of a centrifical blower 
driven by a unit bearing motor with a 
recirculating fan on the opposite shaft 
end of the motor. The motor is a shad- 
ed-pole type designed for long life and 
infrequent oiling. 

In case of fan failure a thermostat 
cuts off the top two lamps to prevent 
overheating. The motor is controlled by 
a second thermostat which opens at 20 
degrees F and closes at 40 degrees F. 

A modification for State Street also 
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consists of a special compounding of a 
plastic enclosing globe which makes the 
outline of the tubes during the daytime 
but provides for efficient light transmis- 
sion during night operations. 

One luminaire produces 55,800 lu- 
mens of light; each pole provides 223,- 
200 lumens of light using the present 
lamp. When relamping is done the new 
double power grooved lamp will be 
used. This will raise each lumenaire’s 
output to 62,000 lumens and each pole’s 
output to 248,000 lumens. This will 
produce an average lighting intensity on 
the street of over 15 foot candles even 
though 20 per cent of the light is beamed 
upward on building facades. 

Radio equipment is used extensively 
in the State Street lighting facilities. 
This is another first in street lighting. 
The system is operated by radio utiliz- 
ing a 30-watt input transmitter broad- 
casting in the 27 megacycle band. The 
transmitter, located on the third floor 
of Carson Pirie Scott and Co., has astro- 
nomical time clocks which automatically 
turn on all four lumenaires at dusk, 
turn off the lower lumenaires at mid- 
night, and turn the remaining fixture off 
at dawn. Separate time clock control is 
also provided for turning festoon light- 
ing (such as that used of Christmas 
decorations) on and off. Manual push 
buttons are provided so that the system 
can be operated without use of the time 
clocks if desired. 

There are actually two transmitters 
so that if one should fail the second can 
be utilized. The transmitter antenna is 
of the loaded dipol type and is approxi- 
mately eight feet long. 

The receivers are located in the bases 
of the poles. They are also equipped 
with an “air-conditioning” system. Gen- 
eral Electric calrod heating units in- 
stalled at the base of each pole main- 
tain correct operating temperature for 
the radio receivers so that they will 
function under severe weather condi- 
tions. 

Twenty-eight receivers are used and 
each receiver serves alternately two or 
three poles. If the receivers should fail 
to function the lights can be operated 
manually from the base. 

To operate the radio broadcasting 


station a license was obtained from the 
FCC under their business category and 
it is renewed yearly. 

The lumenaire reflector design pro- 
vides for an upward component of light 
representing about 20 per cent of total 
light output. This was done to provide 
a cheerful atmosphere for the entire 
shopping area, both vertically and hori- 
zontally. 

Each pole costs $7,500 installed. The 
city contributed $1,200 toward each 
pole, the balance being paid by the 
merchants on the street. The merchants’ 
contribution was assessed on the basis 
of net front feet of store area along 
State Street on a six-year amortization 
basis. The city contribution is what a 
normal city light system would cost to 
install and maintain. 

Every three months the poles are serv- 
iced. The lumenaires are cleaned, de- 
fective lamps are replaced, and instru- 
ment testing is performed on all radio 
equipment. 

This unique lighting system has an 
output of nearly 3,300 lumens per lineal 
foot of roadway, three times the in- 
tensity of the next highest system. 

It is interesting to note how this sys- 
tem came into existence. In the early 
1920s the merchants of State Street de- 
cided that their street would have more 
than just the normal lighting facilities. 
They wanted a street that would be 
known around the world. 

In cooperation with Commonwealth 
Edison and the best illumination engi- 
neers of the day they developed this sys- 
tem. On October 24, 1926, this system, 
owned and operated by the merchants, 
was put into operation as President 
Coolidge pressed a golden telegraph key. 

But times change and a lighting sys- 
tem that is second to none in 1926 is 
far from that position within 25 years. 
It began to show signs of old age, and 
excessive maintainance costs combined 
with the fact that it was no longer the 
queen of streets again brought the State 
Street merchants together with a com- 
mon bond. A new lighting system was 
again their mutual interest. What was 
needed was a light system that would: 

1. Make State Street the brightest 
street in the world. 
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STATE STREET 
LIGHTING 


2. Would be an artistic and function- 
al achievement. 


3. Yield a light which would not 
distort color (for display window pur- 
poses) ; increase glare or cause reflec- 
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tions in store windows; and one that 
would be up to date with coming il- 
lumination trends. 

4, Would furnish building and up- 
ward illumination as well. as street light- 
ing. 

These are pretty tough conditions for 
any light system to meet. Robert O. 
Burton, a Chicagoan with extensive ex- 
perience in interior and lighting design, 
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had his design selected from over 100) 
different designs studied in the two yea) 
planning of the renovated street. The 
simplicity of his form and its highly 
imaginative design, sets a lasting im) 
pression in illumination design. 

The current system went into opera} 
tion Nov. 13, 1959, (33 years after thel 
first of the State Streets) giving Chica) 
go another major civic achievement. 
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State Street taken the night of the opening ceremony, when the street 
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had been blocked to traffic 
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~CHICAGO’S MUSEUM OF 
SCIENCE and INDUSTRY 


By Michael Murphy 


Just west of the lakefront on 57th 
Street stands one of the most beautiful 
buildings in the world, Chicago’s Mu- 
-seum of Science and Industry. The idea 
for a museum of this type was conceived 
by Julius Rosenwald, president of Sears, 
Roebuck and Co., being prompted by 
the inquisitiveness of his son, William. 
While Mr. Rosenwald and his son were 
in Germany in 1920, William was fas- 
cinated by the famous Deutsch’s mu- 
seum of science and industry. Rosen- 
wald set out to found a museum like 
it in Chicago. 

The site of the museum is the Fine 
Arts Building of the World’s Colum- 
bian Exposition of 1893. The building 
was of Greek Classic style but with a 
modern layout. Many of the features 
of the fabulous structure were copied 
from the Erechtheion, one of the tem- 
ples on the Acropolis, Athens, built in 
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the 5th century, B.C. The original 
building was constructed of heavy brick 
walls with plaster coverings on the in- 
side and outside. After the Columbian 
Exposition the building was used as 
museum which contained a collection of 
works which was mainly assembled from 
the Exposition. The name of the mu- 
seum was the Field museum now known 
as the Chicago Natural History mu- 
seum. In 1920 the Field museum left 
its slowly deteriorating building for a 
new home at its present location in 
Grant Park. Rosenwald decided to re- 
store the building and to use it as the 
location for a museum of science and 
industry. He offered $3,000,000 for its 
restoration and the south park district 
added another $5,000,000 to this which 
was acquired through a bond. Later gifts 
by the Rosenwald family brought their 
total contribution to $7,000,000. 


The rebuilding of the structure con- 
sisted mainly of replacing the exterior 
of the building with Indiana limestone 
and interior with marble. All pillars 
which were originally iron were re- 
placed with stone. The many skylights 
were replaced with domes of tile and 
copper. One striking feature of the ex- 
terior of the building is the 24 Carya- 
tids which are supporting columns that 
have the form of draped female figures 
and are 13 feet tall. Reproductions of 
the sculptured panels which adorned 
the famous Parthenon ornament east 
and west pavilions. Some 350,000 cubic 
feet of stone weighing 28,000 tons make 
up the building. The structure contains 
13,000,000 cubic feet of space and oc- 
cupies 263,000 square feet (approxi- 
mately six acres) of land. The floor 
space and exhibit space of the museum 
amount to 600,000 square feet and ap- 
proximately 400,000 square feet re- 
spectively. The building consists of three 
pavilions. The central pavilion offers 
space for exhibits, offices, reference li- 
brary, cafeteria, lunch rooms, kitchen, 
receiving room, and workshops. In the 
east pavilion can be found exhibits, 
studios, and storage space while located 
in the west pavilion are exhibits, and 
auditorium seating 1000 and a lecture 
hall seating 300. 

The Museum of Science and Indus- 
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try is an educational institution, the 
purpose of which is to acquaint the gen- 
eral public with science and its applica- 
tion to industrial processes. An inscrip- 
tion in the Central Rotunda reads, “‘Sci- 
ence Discerns the Laws of Nature— 
Industry Applies Them to the Needs 
of Man.” An explanation of this in- 
scription is thoroughly carried out by 
the museum. 


When the museum first opened its 
doors in 1940 there were only a few 
exhibits scattered throughout the spa- 
cious building. This unimpressive atmo- 
snhere resulted in the museum facing a 
financial crisis. The trustees of the mu- 
seum called upon Major Lenox R. Lohr 
to remedy the situation. Maior Lohr 
who graduated from Cornell University 
was a member of the U. S. Army Corps 
of Engineers for twelve years. His 
work previous to being called upon by 
the museum trustees was that of gen- 
eral manager of A Century of Prov- 
ress, the 1933-34 Chicago World’s Fair 
and he also was president of the Na- 
tional Broadcasting Company. 


Major Lohr’s main objective was to 
remove the boring atmosphere general- 
ly associated with a museum. He re- 
viewed the characteristics of other mu- 
seums and settled upon some definite re- 
sults. Smoking is permitted throughout 
the building and benches are provided 
for visitors who become weary. 


Due to the tremendous cost of most 
exhibits which are worth viewing, the 
help of American industry was enlisted. 
As anyone can see the advertising which 
is accomplished by a company having 
an exhibit at the museum would more 
than pay for the cost of the exhibit. 
About fifty per cent of the exhibits are 
sponsored by industry. An exhibit by 
some organization is permitted by in- 
vitation only and then only under cer- 
tain circumstances. Although the name 
of the company sponsoring the exhibit 
can be used freely in the exhibit no 
mention of excellence compared to other 
brand names is allowed. The company 
pays no fee for the space used but must 
pay for the complete construction and 
maintenance of the exhibit and for any 
demonstrators which are needed. Evx- 
hibits are kept for a period of three or 
five years depending upon agreement. 
If longer periods of exhibition are de- 
sired the company must agree to keep 
the exhibits up to date. One exhibit, 
that of the Bell Telephone Company 
changes thirty per cent of its material 
a year. The museum has about an equal 
number of its own exhibits. These in- 
clude among other things a full scale 
operating coal mine, the captured Gers 
man submarine U-505, a full scale 
model entitled ‘“Yesterday’s Main 
Street” and many more. 


The majority of exhibits feature such 
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things as life, motion, or visitor par- 
ticipation. It is this style of exhibit 
which mainly accounts for the large 
number of visitors to the museum year- 
ly. In 1959 the number of visitors 
amounted to 2,547,231 which was a 
sizeable increase over the 516,848 peo- 
ple who visited the museum in 1940. 
In 1940 the average stay of a visitor was 
55 minutes but in 1959 it was 3 hours, 
12 minutes. People came from every 
state in the union and from the District 
of Columbia and many foreign coun- 
tries. 

The museum has an operating -cost 
of about $800,000 a year. To meet this 
expenditure the museum has four 
sources of income — contributions from 
industry, income from securities, taxes 
levied by the park district and profits 
from admission to the submarine, coal 
mine, the Microworld and from the 
sale of souvenirs and from the cafeteria. 
Although Julius Rosenwald gave $7,- 
000.000 to start the museum he left 
no endowment—believing each genera- 
tion should provide for itself. 


One industrial exhibit of particular 
interest is the B. F. Goodrich exhibit 
which features a “guillotine.” The pur- 
pose of this guillotine is to show the 
strength of a tubeless tire. A 34 pound 
blade is dropped from a height of 30 
feet onto the tire with the resulting 
force equal to that of a car traveling 
60 miles per hour and striking a curb. 


In the Radio Corporation of Amer- 
ica exhibit visitors stand in front of 
color television cameras and see them- 
selves on color receivers. The exhibits 
also show various phases of the science 
of color. 

Another fascinating industrial exhibit 
is that of the International Harvester 
Company’s simulated 160 acre farm. 
This exhibit is complete with model 
buildings, animals and people. An ex- 
hibit along similar lines is that of Swift 
and Co. The title of this exhibit js 
food for life and a farmer is employed 
full time to help maintain it. Every day 
100 chicks are hatched in this exhibit 


and young ducks, lambs, and pigs are 


replaced about every three or four 
weeks. 

General Motors exhibit, “Motorama” 
emphasizes interchangeable — assembly 


and its importance in modern industry. 
This exhibit tells the story of the first 
vehicles and traces their development 
through the years leading to modern 
luxury cars of today. 

The Santa Fe railroad has an ex- 
hibit which delights everyone. It is an 
operating scale model of the whole 
Santa Fe railroad system extending 
from Chicago to California. Everything 
is shown in precise detail from the wheat 
covered plains of the midwest to the 
rich fruit producing Imperial valley of 
California. 


| 


The museum itself maintains a larg 


operating coal mine. After paying 
small admission fee the visitors to th) 


descend ‘600 feet” into the 
Actually the elevator descends only 4} 
short distance but the slow motion o} 
the elevator and the fast moving cable 
seen through the elevator give the ap} 
pearance of a ride deep into the earth} 
This is followed by a ride on a smal] 
underground railroad of the same type) 
used in actual mines. Next are demon} 
strations and lectures in various phase: 
of coal mining. | 


Another ponular permanent exhibit isi 
that of the U-505 German submarine} 
This submarine which was captured by 
American Naval forces during World 
War II was brought to Chicago a few 
years azo as a memorial to the people 
who lost their lives while fighting Ger- 
man submarines. The sub was towed tcf 
Chicago through the Great Lakes and 
moved across the outer drive to its final 
resting place next to the museum. The 
visitors are first brought to a _ roons| 
which contains various articles such ag} 
log books, clothing and other objects! 
found on the sub. Next the visitors enter} 
the sub through its side and are lead 
through various compartments as the 
lecturer describes the sub’s history and} 
operation. The sub has been restored tol 
a point where it is practically the same: 
as it was during the years that it hunt-4 
ed for Allied shipping. As the visitors¢ 
leave the sub they pass through a cor-} 
ridor which contains a periscope mount-4 
ed in such a manner that the viewer) 
can see out into the outer drive. 


I 
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A must for every visitor is the ex-/ 
hibit entitled “Miracle of Growth.” 
This exhibit was prepared with the as-! 
sistance of the professional colleges of’ 
the University of Illinois. Pictures and) 
diagrams serve to illustrate the process: 
of human reproduction. This exhibit) 
also contains a transparent plastic fig- | 
ure of a pregnant woman showing a’ 
full term fetus ready for birth. An-) 
other exhibit in the medical science sec- 
tion is “Che Transparent Woman.” As | 
a demonstrator lectures concerning this 
exhibit various internal organs of the 
model light up. Other exhibits in this 
section of the museum are a 16 foot. 
model of a human heart which can be 
entered. As a person walks through the 
heart a recording of an actual heart 
beat is heard. 


All of the exhibits are created in 
such a manner so that the average per- 
son is able to clearly understand them. 
Many students in scientific fields have 
received their initial inspiration from a 
visit to the Chicago Museum of Sci- 
ence and Industry. 


} 
| 
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Raw Material 


Inventory for 


the Steel Industry 


By Irwin E. Tuckman 


The newspapers often carry stories as 
to the approximate inventories of the 
various producers of steel. They inform 


the public as to the importance of a 


stable supply in the warehouses, and the 


fact that if the supply dwindles prices 
rise. 


But the steel companies have another 
inventory, an inventory that rises for 
about 8 months each year and falls the 
rest of the year. The public doesn’t read 
about it, but it is harder to measure 
and much easier depleted than the ware- 
house inventory. It is one of the most 


“important factors in the production of 


small 


steel. ‘This is the raw material inven- 
tory. 

Near the blast furnaces of a steel re- 
finery are mounds of iron ore, coal and 
limestone. “hese mounds appear to be 
mountains and hills within the 
confines of the refinery. They can be 


compared to the pile of coal that was 


dumped in the alley for the heating of 
an apartment building. If that pile of 
coal were enlarged about six times it 
would be a very small mound in the 
stockpile of raw materials at a steel re- 
finery. 

To weigh the stockpile to find out 
how much there is, is out of the ques- 
tion. Yet by the use of engineering the 
tonnage can be measured with as little 
as one to two per cent error. 

Most of the iron mined in this coun- 
try comes from the Mesabi Range of 
Eastern Minnesota, the Clinton Range 
which runs from New York through 
the Appalachian Mountains to Alabama, 
and Wisconsin and Michigan. 79% of 
the ore comes from the Mesabi Range 
and the Lake Superior region. 

The ore is transported down the 
Great Lakes on special barges to the 
furnaces located nearby. About 85% of 
all the iron and steel used in the United 


States is made in those states adjacent 
to the Great Lakes. In winter parts of 
the waterway freeze up, cutting off a 
major supply of ore. For only 8 months 
out of the year are the lakes navigable, 
and during this short time enough ore 
must be stored up to keep the furnaces 
going all year ’round. This time ele- 
ment is the reason behind the import- 
ance of knowledge of the inventory of 
the raw materials. 

Formerly a crew of engineers used to 
go out to the stockpiles and measure 
the height of the mounds of raw ma- 
terials. ‘This operation took three to 
four weeks. Then they would spend 
about six weeks figuring the volume of 
the stockpile. From the volume and the 
density of the raw materials an estimate 
was made as to the number of tons of 
iron ore, coal for coke, and limestone 
available. An error of 8% was con- 
sidered good. But an over estimation of 
more than 8% could throw the produc- 
tion schedule for a loop. 


Several years ago a new method of 
aerial survey was introduced. It was 
new to the steel industry but old to 
the army. Originally used in World 
War II with 3-D photography, photo- 
grammetry was able to obtain accurate 
details of enemy installations and indus- 
trial plants. Since then it has been used 
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Automatic systems developed by instrumentation 
engineers allow rapid simultaneous recording 
of data from many information points. 


Frequent informal discussions among analytical 
engineers assure continuous exchange of ideas 
on related research projects. 


Under the close supervision of an engineer, 
final adjustments are made on a rig for 
testing an advanced liquid metal system. 


The field has never been broader | 
The challenge has never been greater} 


systems—air breathing, rocket, nuclear and other advan¥ 
types for propulsion in space. Many of these systems are 
entirely new in concept that their design and developmef 
and allied research programs, require technical persony 
not previously associated with the development of aircr} 
engines. Where the company was once primarily interes# 
in graduates with degrees in mechanical and aeronauti 
engineering, it now also requires men with degrees} 
electrical, chemical, and nuclear engineering, and in phys¥ 
chemistry, and metallurgy. | 


Included in a wide range of engineering activities open} 
technically trained graduates at all levels are these fc 
basic fields: 


ANALYTICAL ENGINEERING Men engaged in tf 
activity are concerned with fundamental investigations | 
the fields of science or engineering related to the concepti 
of new products, They carry out detailed analyses of < 
vanced flight and space systems and interpret results 
terms of practical design applications. They provide ba: 
information which is essential in determining the types; 
systems that have development potential. 


DESIGN ENGINEERING The prime requisite here is 
active interest in the application of aerodynamics, ther 
dynamics, stress analysis, and principles of machine desi| 
to the creation of new flight propulsion systems. Men ¢ 
gaged in this activity at P&WA establish the specific pe 
formance and structural requirements of the new produ 
and design it as a complete working mechanism. 


EXPERIMENTAL ENGINEERING Here men supervi 
and coordinate fabrication, assembly and laboratory testi 
of experimental apparatus, system components, and deve 
opment engines. They devise test rigs and laboratory setup 
specify instrumentation and direct execution of the actu 
test programs. Responsibility in this phase of the develo 
ment program also includes analysis of test data, reportit 
of results and recommendations for future effort. 


MATERIALS ENGINEERING Men active in this fie 
at P&WA investigate metals, alloys and other materia 
under various environmental conditions to determine the 
usefulness as applied to advanced flight propulsion system 
They devise material testing methods and design speci 
test equipment. They are also responsible for the determin: 
tion of new fabrication techniques and causes of failures « 
manufacturing difficulties. 


=xhaustive testing of full-scale rocket engine thrust chambers is 
-arried on at the Florida Research and Development Center. 


For further information regarding an engineer- 
ing career at Pratt & Whitney Aircraft, consult 
your college placement officer or write to Mr. 
R. P. Azinger, Engineering Department, Pratt & 
Whitney Aircraft, East Hartford 8, Connecticut. 


PRATT & WHITNEY AIRCRAFT 


Division of United Aircraft Corporation 


CONNECTICUT OPERATIONS — East Hartford 
FLORIDA RESEARCH AND DEVELOPMENT CENTER — Palm Beach County, Florida 
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by engineers to survey land in the plan- 
ning of highways. 

By the use of photogrammetry a to- 
pographic map can be made. This map 
shows the configuration or shape of the 
land surface of any area with much 
detail. Due to the detail involved it is 
a map of small area as compared to a 
geographic map, and therefore is per- 
fect for the stock piles. “The map is 
made up of contour lines. On a steep 
slope the lines are close together and on 
a gentler one they are further apart. 

There are four basic steps in the 
aerial inventory of a raw material stock- 
pile. 

I. The Plane 


At a height of 1650 feet directly over 
the stockpile, a camera in the plane 
takes a series of photographs with a 
55% overlap. When a matching pair 
of these photographs is projected on a 
screen a 3-D picture of the area is ob- 
tained. The scale used for measurement 
of a stockpile area is obtained by using 
known distances between markers. 

Liss hesiaap: 


The negatives of the photographs are 


oh 2 hey pee a Ee 
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used to make positive prints on glass 
plates. The pair of plates are put in a 
stereoscopic plotter, which projects them 
together on a small white screen. The 
two positives are each projected in dif- 
ferent colors, one red and one blue. The 
plotter operator wears red and_ blue 
glasses similar to those used for view- 
ing 3-D movies. The stockpile then ap- 
pears in 3-D to the operator and he can 
distinguish the peaks and valleys as they 
actually are. 

A bright dot is superimposed on the 
picture. The dot is controlled by the 
operator. He can adjust it to appear 
at any elevation. The dot is moved by 
a tracing table to which a pencil point 
is attached. By moving the dot along 
the pile so that it always touches the 
surface of the slopes of the mounds, the 
operator causes the pencil to draw a 
contour line at the bottom of the pile, 
and by moving up two feet with each 
successive line to the top of the stock- 
pile an accurate topographic map of the 
pile is constructed. 

III. Measuring the map. 

A plainmeter measures square area 
within an irregular outline, and by its 
use the area of the stockpile is obtained. 


With the counters set at zero the) 
operator places the glass covered viewer? 


on the first contour line. He follows the} 


line with a dot in the viewer. After fol-/ 
lowing the line through the map _ he 


procedes to the next elevation line and! 


so on throughout the map. 
A dial registers figures as the viewer) 
goes from elevation to elevation and! 


around the map. The figures are then)| 
interpreted by means of a scale, giving) 
an accurate tabulation of the area with- | 


in the contour lines. 
IV. Final Analysis. 


The rest of the calculating is done* 


by machines. The volume, the density | 


of the material, and an allowance for 


the variations of slope of the stockpile | 
‘The i) 


result is an estimate of tonnage within | 


are all taken into consideration. 


one to two per cent error. 


This accuracy and the time saved |} 
make the jobs of the men who make up | 
much easier | 


the production schedule 
than the old method. 


The steel industry, using 


constant rate. 


~ 


IRON ORE STOCK FUIL.E > 
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aviation, | 
3-D photography, map making, calculat- | 
ing machines, and engineers, “just for | 
an inventory” keeps production at a | 


Dick Ernsdorff studies a microwave site-layout chart atop a moun- 
tain near Orting, in western Washington state. On assignments like 
this, he often carries $25,000 worth of equipment with him. 


Here, Dick checks line-of-sight with a distant repeater station by 
mirror-flashing and confirms reception by portable radio. Using this 
technique, reflections of the sun’s rays can be seen as far as 50 miles. 


He wears two kinds of work togs 


For engineer Richard A. Ernsdorff, the “uniform of the 
day” changes frequently. A Monday might find him in a 
checkered wool shirt on a Washington or Idaho mountain 
top. Wednesday could be a collar-and-tie day. 


Dick is a transmission engineer with the Pacific Tele- 
phone and Telegraph Company in Seattle, Washington. He 
joined the company in June, 1956, after getting his B.S.E.E. 
degree from Washington State University. “I wanted to 
work in Washington,” he says, “with an established, grow- 
ing company where I could find a variety of engineering op- 
portunities and could use some imagination in my work.” 

Dick spent 214 years in rotational, on-the-job training, 
doing power and equipment engineering and “learning the 
business.” Since April, 1959, he has worked with micro- 
wave radio relay systems in the Washington-Idaho area. 

When Dick breaks out his checkered shirt, he’s headed 


for the mountains. He makes field studies involving micro- 


Dick stops by the East Central Office building in Seattle to look 
at some microwave terminating equipment. It’s involved in a 4000 
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wave systems and SAGE radars and trouble-shoots any 
problem that arises. He also engineers “radar remoting” 
facilities which provide a vital communications link be- 
tween radar sites and Air Force Operations. 


A current assignment is a new 11,000 me radio route 
from central Washington into Canada, utilizing reflectors 
on mountains and repeaters (amplifiers) in valleys. It’s a 
million-dollar-plus project. 

“T don’t know where an engineer could find more inter- 
esting work,” says Dick. 

* * * 
You might also find an interesting, rewarding career with 
the Bell Telephone Companies. See the Bell interviewer 
when he visits your campus. 


BELL TELEPHONE COMPANIES 


In the Engineering Lab in downtown Seattle, Dick calibrates and 
aligns transmitting and receiving equipment prior to making a path- 
loss test of microwave circuits between Orting and Seattle. 
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A FABLE OF THE BARNYARD 
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(Continued from Page 


been out in the competitive field for a 


few days or weeks or months or years 
things will be different. 


The man who can adapt to every sit- 
uation, the one who knows more than 
how to solve the necessary equation, the 
one who has taken electives which reach 
far from his field will excel. I might 
even add that those who really become 
proficient in extra-curricular pastimes by 
joining teams and clubs have an even 
greater edge. 


The really apparent parallel is iden- 
tical to that of our friends: the mule 
and horse. The horse was efficient and 
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yielding. He suppressed his own ideas 
to please the children. But he was not 
exciting to them. He didn’t have the 
ingenuity to go beyond his training. The 
potential is equally bestowed on the 
horse and the mule to give children the 
pleasure of a ride in the afternoon. Yet 
one of them was the favorite—I’d even 


call him a “leader.” This is compar- 
able to our plight as engineers. We 
have equal resources in engineering. 


Our required courses must be merci 
However, in fields outside the technical 
area, there is a tendency to slough off. 
We must use these socio-humanistic 


fields to convey our engineering task 
to others. 


We must realize our own make-up), 
re mental, and spiritual. These 


getting along with your boss Sknowilhe 
his limits and those of your co-workers 
and helpers. 

These and many other factors are! 
needed in an engineer. We have a re-| 
sponsibility to the world we create with} 
our automation that goes beyond the} 
knowledge that an elevator cable will! 
break with so much tensile stress. Wed 
must know if the people who will ride} 
in that elevator are physically able to} 
cope with the elevator’s new facets. We: 
must know if they can withstand its 
acceleration, or understand its self-op-: 
erative caves. This may open a whole} 
new field of human engineering. : 
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RCA REPORTS TO YOU: 


NEW ELECTRONIC “BRAIN” CELLS 
FIT IN THE EYE OF A NEEDLE 


Basic building block for compact, 
electronic “thought savers” will 
serve you in your office, in 
defense — someday, in your home 


@ Today, science not only is working on labor-saving 
devices—but on thought-saving devices as well. 

These “thought savers’’ are electronic computers 
—wonder-workers that free us from tedious mental 
work and are capable of astoundingly rapid compu- 
tations. Naturally, the more compact these computers 
can be made, the more applications they can have. 
Not only in industry, defense and research—but in 
the office and ultimately in the home. 


“Squeezing” exacting components 


A big advance has recently been made by RCA 
research towards making these “thought savers” 
smaller than ever before, for broader than ever use. 


Take, for example, the new “logic” circuit which 
actually fits in the eye of a needle. It is a new 
computer component developed by RCA. 

Today, the electronic functions of this muacro- 
miniature device require a whole fistful of wires, 
resistors, transistors and condensers. 

These tiny units will calculate, sort, “remember,” 
and will control the flow of information in to- 
morrow’s computers. Yet they are so small that 
100,000,000 of them will fit into one cubic foot! 

Cutting computers down to home size 


This extreme reduction in size may mean that some- 
day cigar-box-size electronic brains may help you in 
your home—programming your automatic appli- 
ances, and keeping track of household accounts. 


Remarkable progress in macro-miniaturization 1s 
another step forward by RCA—leader in radto, tele- 
viston, tn communications and in all electronics —for 
home, office, and nation. 
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Needle’s eye holds electronic “brain” cells — Photograph shows how 
new RCA “logic” element can be contained in the eye of a sewing needle, 
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ENGINEERING FIRSTS 


By |. E. Tuckman 
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MASTERING THE SLIDERULE 


FIRST EXAM 


“Maybe I'll look it over tonight” 


NEXT DAY 
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FIRST E.E. LAB | 


FIRST PHYSICS LAB 


“WORKS, DOESN'T IT?” 


“Il think Ill open a hot dog stand” 


FIRST JOB 


“WE STRESS INDIVIDUALITY” 
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e The small gas turbine is an important aircraft 
support item used primarily for starting jet engines 
and providing on-board auxiliary power. The high 
compressed air and shaft outputs for its small size 


and weight mark it as an important power source 
for common commercial use. AiResearch is the 


largest producer of lightweight gas turbines, ranging 


from 30 H.P. to the 850 H.P. unit pictured above. 


EXCITING FIELDS OF INTEREST 
FOR GRADUATE ENGINEERS 


Diversity and strength in a company offer the 
engineer a key opportunity, for with broad knowl- 
edge and background your chances for responsibil- 
ity and advancement are greater. 

The Garrett Corporation, with its AiResearch 
Divisions, is rich in experience and reputation. Its 
diversification, which you will experience through 
an orientation program lasting over a period of 
months, allows you the best chance of finding your 
most profitable area of interest. 

Other major fields of interest include: 
e Aircraft Flight and Electronic Systems— pioneer and 
major supplier of centralized flight data systems 


wy 


and other electronic controls and instruments. 
¢ Missile Systems—has delivered more accessory power 
units for missiles than any other company. AiResearch 
is also working with hydraulic and hot gas control 
systems for missile accessory power. 

¢ Environmental Control Systems — pioneer, leading 
developer and supplier of aircraft and spacecraft air 
conditioning and pressurization systems. 

Should you be interested in a career with The 
Garrett Corporation, see the magazine “The Garrett 
Corporation and Career Opportunities” at your 
College placement office. For further information 


write to Mr. Gerald D. Bradley... 


THE (-7.\ 1 [4) CORPORATION 


MB, 


AiResearch Manufacturing Divisions 


Los Angeles 45, California * Phoenix, Arizona 


Systems, Packages and Components for: AIRCRAFT, MISSILE, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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Nosing its way down to earth, X-15’s skin of a high-Nickel-containing alloy will 


ee 


oe 


glow with the dull cherry red of a tossed rivet. 


Inco-developed alloy to help X-15 
carry first man into space 


Alloy perfected by Inco’s continuing research program 
will help new rocket plane withstand destructive heats 


When the first manned rocket plane 
streaks in from space, temperatures 
may build up to as high as twelve 
hundred degrees. 

The ship’s nose and leading edges 
heat to a dull glowing red in seconds. 
At this destructive temperature, 
X-15’s metal skin could weaken, 
could peel off. 

Aircraft research personnel found 
the answer to this high-temperature 
problem in one of a family of heat- 
treatable nickel-chromium alloys 
developed by Inco Research, It with- 


stands even higher temperatures 
than 1200°F! 


Remember this dramatic example 
if you’re faced with a metal problem 
in the future. It may have to do with 
product design, or the way you make 
it. In any event, there’s a good chance 
Inco Research may help you solve it 
with a Nickel-containing alloy. 


Over the years, Inco Research has 
successfully solved a good many 


metal problems, and has compiled a 
wealth of information to help you. 
You may be designing a machine 
that requires a metal that resists 
corrosion, or wear, or high tempera- 
tures. Or one that meets some 
destructive combination of condi- 
tions. Inco Research can help supply 
the answer. Help supply the right 
metal, or the right technical data 
from its files. 

When you are in business, Inco 
Nickel and Inco Research will be at 
your service. 


The International Nickel Company, Ine., 
New. York 5, N.Y. 


THE TECHNOGRAPH 


imming 


Industrial 
Headlines 


Edited by The Staff 


New Flagging Tape 


A new, versatile plastic flagging tape 
was introduced by Keuffel & Esser Co. 
Made of tough, vinyl plastic in five 
vivid colors, it acts as a high-visibility 
marker for identification purposes. 

Its far-reaching uses include locating 
boundary lines, stakes, stations, land- 
marks, center lines, property and utility 
lines and danger areas. 

Ideally suited for engineers, survey- 
ors, real estate firms, utility companies, 
builders, contractors and exploration 
companies, the weather and wind- 
resistant tape tears clean, takes pencil 
and ball point pen markings and _ re- 
mains supple at temperatures as low as 
minus 30 degrees F. 

The tape comes in red, yellow, blue, 
white and orange. It is furnished in 
rolls 4 inches in diameter, 14-inch 
wide, 300 feet in length. 


Hints on Interviewing 


After accepting jobs, graduating stu- 
dents should not continue interviewing. 
College placement officers should not re- 
strict the number of interviews a stu- 
dent has. 

These are two suggestions among 
many inthe first revisions of “The 
Principles and Practices of College Re- 
cruiting,” a six-page leaflet published by 
the College Placement Council, Inc., 
Bethlehem, Pa., and the Chamber of 
Commerce of the United States, Wash- 
ington. The leaflet lists mutual obliga- 
tions of students, employers, and place- 
ment officers. The Council and the Na- 
tional Chamber are sending the leaflet 
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to 1,500 college placement officers and 
3,000 top business, college, and govern- 
ment executives. 

With business booming again, the 
Council and Chamber expect a boom in 
the number of interviewers arriving on 
college campuses in the next few 
months to talk with the hundreds of 
thousands of senior and graduate stu- 
dents in the class of 1960. The Council 
and Chamber expect that, as during the 
hectic 1957 recruiting season, the short- 
age of top quality science graduates will 
continue. 

The two organizations emphasize that 
departure from commonly accepted 
practices were few in 1957. They be- 
lieve that a trend toward serious in- 
fractions was averted by the suggestions 
in the first joint statement. However, 
they point out that in 1958 and in 1959 
the business recession caused a slacken- 
ing in recruiting competition. The leaf- 
let states that: “It is in the best inter- 
ests of students, colleges, and employers 
alike that the selection of careers be 
made in an objective atmosphere with 
complete understanding of all facts.” 

Specific, mutual obligations of col- 
lege students, placement officers, and in- 
terviewers are listed. For example: 

“When a student is invited to visit 
an employer’s premises at the employer’s 
expense, he should include on his ex- 
pense report only those costs which per- 
tain to the trip. If he visits several em- 
ployers on the same trip, costs should 
be prorated among them... . 

“The (college) Placement Officer 
and faculty members should counsel 
students but should not unduly influ- 


ence them in the selection of jobs... . 

“Employers should not raise (salary) 
offers already made, except when such 
action can be clearly justified as sound 
industrial relations practices: such as, 
when an increase in hiring rate is re- 
quired on an over-all basis to reflect 
salary adjustments in the employing or- 
ganization.” 

The College Placement Council 
serves the eight Regional Placement As- 
sociations of the United States and 
Canada. Business, industry, and govern- 
ment personnel officers and_ college 
placement directors are members. he 
Chamber is composed of 3,450 business, 
trade, and _ professional organizations 
which have a membership of 2,750,000 


business men. 


Ductile Iron Pipe Production 
Seen Tripling This Year 


Production of ductile iron pipe will 
triple this year and by 1961 it will climb 
to 100,000 tons annually. This predic- 
tion by The International Nickel Com- 
pany, Inc., is based on the rapidly ex- 
panding use of this new engineering ma- 
terial for water mains; in underground 
gas distribution system; and for pipes 
aboard tankers and in chemical plants. 

Two recent major installations in 
Chicago—one for gas distribution, the 
other for water—point up the trend in 
favor of ductile iron. Some 21,000 tons 
of this metal, which combines the 
strength and ductility of carbon steel 
with the corrosion resistance of gray 
cast iron, will be used for pipe this year. 

Following successful underground in- 
sallations of ductile iron pipe on a pilot 
basis to test its resistance to ground set- 
tlement and traffic stresses, Peoples Gas 
Light and Coke Company of Chicago 
is now using many hundreds of thous- 
ands of feet of this pipe in sizes rang- 
ing from six to 30 inches throughout its 
gas distribution system. 

“Ductile pipe possesses an impact 
strength from 12 to 15 times that of 
pipe produced from gray cast iron and, 
therefore, will withstand much greater 
shocks resulting from heavy _ traffic,” 
James L. Adkins, chief technical engi- 
neer of Peoples Gas, reports. ‘“The 
greater strength and bendability of duc- 
tile iron pipe permit it to withstand 
much heavier beam loading and greater 
deflections without failure.” 


Magnetic Roasting in Production 
Of Iron Ore 


The gaseous selective reduction proc- 
ess employed by The International 
Nickel Company of Canada as a stage 
in the recovery of high-grade iron ore 
from nickeliferous pyrrhotite, was de- 
scribed. A closely allied procedure, 
magnetic roasting of iron oxides, is 
considered to be one of the most prom- 
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ising methods for beneficiating the low- 
grade iron ores of the Lake Superior 
region. 

Large-scale magnetizing roasting is 
being practiced, employing a novel proc- 
ess invented and developed by INCC. 
In this procedure, pre-heated hematite 
is subjected to a controlled reducing 
roast in kilns 13 feet in diameter, using 
gas generated by the partial combustion 
of heavy fuel oil or natural gas in a 
concurrent gas-solid operation. “These 
are the largest known gaseous reduc- 
tion kilns in the world. 

The hot hematite feed is produced 
from nickeliferous pyrrhotite in fluid- 
bed roasters 26 feet in diameter. The 
roasters incorporate another concept in- 
vented and developed by Inco which 
results in uniquely high roaster capacity 
coir.cidental with a high degree of sul- 
phur elimination and a high-quality sul- 
phur dioxide off-gas. 

After removal of nickel, copper and 
cobalt from the kiln product by leach- 
ing, the almost pure magnetic is ag- 
glomerated on balling discs and fired on 
an 8-foot-wide traveling grate pellet 
sintering machine. The final product 
consists of pellets one inch in diameter 
analyzing 68 per cent iron, considered 
to be the highest quality tonnage iron 
ore produced on the North American 
continent. 


Advanced Infrared Sensistors 


Lockheed Aircraft Corporation re- 
ports development of an infrared device 
so sensitive it can detect the presence 
of a glowing cigarette miles away. 

Applications of infrared theory in a 
major new Lockheed research program 
have brought forth a similar device for 
West Germany’s F-104G Starfighters. 

Robert A. Bailey, California Divi- 
sion chief engineer, said the research 
product provides fire control systems 
with “multiple advantages” over equip- 
ment now installed in modern military 
aircraft. 

“Meeting all requirements for super- 
sonic fighter use, it is smaller and light- 
er, more reliable and more accurate 
than similar instruments in current use; 
in addition, it is operable both day and 
night,’ Bailey said. 

Designed to supplement electronic 
tracking gear, it will provide measure- 
ment of angular target movement after 
initial radar contact. 


Full Power Reached by Nation’s 
First Dual Reactor 


Two pressurized water reactors of 
the land-based prototype nuclear power 
plant for large surface ships have op- 
erated in parallel at full power at Idaho 
Falls, Ida. The plant, known as the 
AIW prototype, is the nation’s first 
nuclear power plant to have two reac- 
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tors powering one propeller shaft. De- 
signed as the forerunner of the power 
plants for two Navy combatant ships 
now under construction, the guided 
missile cruiser, Long Beach, and the 
aircraft carrier, Enterprise, the AlW 
is the largest naval nuclear power plant 
in operation. Full power was achieved 
September 15, 1959. 

The AlW prototype power plant was 
designed and developed by Westing- 
house Electric Corporation at the 
Atomic Energy Commission’s Bettis 
laboratory, Pittsburgh, under the direc- 
tion of and in technical cooperation 
with the Naval Reactors Branch of the 
AEC. 

Philip N. Ross, general manager of 
the Bettis atomic power laboratory, em- 
phasized that the AlW prototype full 
scale test of the reactor, reactor system, 
steam plant systems apparatus, and con- 
trols will provide important technical 
information on over-all plant perform- 
ance. 

The two AIW reactors along with 
all the primary coolant systems are 
housed in an exact replica of a ship’s 
hull section. Newport News Shipbuild- 
ing and Dry Dock Company, Newport 
News, W. Va., was responsible for the 
construction of the ship’s hull and the 
installation of nuclear and propulsion 
plant components. 

The cruiser, Long Beach, which was 
launched July 14, 1959, will use two 
AIW type atomic reactors in its pro- 
pulsion plant, while the carrier, Enter- 
prise, will utilize eight of these reactors. 


Economy of Gravel Roads 


Gravel or crushed stone roads are 
economical when trafic volume is low, 
but beyond a certain limit, potholing 
and washboarding raise maintenance 
costs to an extent that more expensive 
surfacing is cheaper, Prof. Eugene Y. 
Huang, University of Illinois civil en- 
gineering department, told the Highway 
Research Board. 

He reported an investigation con- 
ducted under the U. of I. Engineering 
Experiment Station in cooperation with 
the Illinois State Division of Highways 
and U. S. Bureau of Public Roads. 

Gravel roads studied by Prof. Huang 
were more resistant to potholing and 
crushed stone to washboarding. Both 
conditions are caused by traffic. Good 
drainage helped by maintenance of road 
crown and shoulders helps keep down 
these auto-shaking and teeth-jolting de- 
formations of the surface, he said. 

Potholes result when an auto tire 
passing over a soft spot in the roadway 
splashes out fine materials, then bounces 
out the loosened larger materials. Holes 
5 or 6 inches deep result. 

Washboarding results when a wheel 
passing over a soft roadway hits a small 
obstruction, bounces, pushes surface 


1 
materials a bit, and bounces again until) 
oscillations stop. Effect is compounded) 
by one vehicle after another, and a cor-/f 
rugated surface results. 1 

Number of vehicles causing such); 
roadway deformation may be as joe asi 
50 a day, Prof. Huang said. The de-/: 
formities develop Sey cle when trafic) 
densities go beyond 400 vehicles a day. |} 


New Metal Etching Control | 
Material Described | 


A newly-introduced control material] 
for metals-working industries which em--} 
ply etching, photo milling, or plating; 
techniques is now available. } 

Kodak Metal-Etch Resist was devel-.} 
oped to assist in accurate and economi-‘) 
cal control of the removal of superflu-/} 
ous and hard-to-get-at metal from in- J 
process pieces through etching or chemi- | 
cal milling. It is expected to have far- |) 
reaching applications in space-age indus- |} 
tries which work largely with alumin- jf 
um and titanium. } 

Kodak Metal-Etch Resist protects the 
surface of the in-process piece in those 
areas where the removal of metal is not | 
required or is undesirable. The entire } 
surface of the piece is first coated with |} 
Kodak Metal-Etch Resist. The piece is |) 
then exposed to high-intensity light, | 
from a carbon-arc or mercury-vapor | 
lamp, through a photographically pre- |) 
pared line negative which “masks” the } 
piece, passing the high-intensity light to |} 
areas which require protection and ex- 
cluding it from areas to be worked. | 
This exposure forms an image of the | 
desired pattern. After treatment with | 
Kodak Metal-Etch Resist Developer, 
the protected areas will resist the action 
of the etching solutions. 

Because it is a non-conducting ma- 
terial which adheres readily to a num- 
ber of metals, Kodak Metal-Etch Re- 
sist 1s expected to be widely used also 
in plating to permit the plating of a 
piece in specific areas, while excluding 
the plating from other areas. 


‘Plastic’ Transportation 


A Canadian company is using plas- 
tic balls to float wood chips down the 
Frazer River. If the experiment proves 
to be successful, this method may elimi- 
nate the need to purchase 1,500 gon- 
dola-type railway cars to transport the 
huge volume of chips. 


‘Punctures’ Help Tires 


A tire company is puncturing its tires 
with thousands of tacks before offering 
them to consumers. The company has 
found an even spread of tiny holes on 
the tread gives a tire a crepe-like quality, 
lets the tread touch every dent and 
bump on a slippery road and develops 
maximum traction. 
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Why Frank G. selected 
HAMILTON 
STANDARD 
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| Eeaoks G. has now chosen a company to launch his en- 

gineering career. Previously we have shown you how he 
gave Hamilton Standard a thorough looking-over. He was 
impressed by the spectrum of skills built into Hamilton 
Standard’s products and the advanced planning program 
that predicts future technical and economic trends. Also he 
learned that participation in small project, design or analy- 
sis groups permitted unusual latitude to express his ideas 
and to get a job done. 


CONCLUSION—Hamilton Standard offered career satis- 
faction and management potential. 


Frank noted that Hamilton Standard, and United Air- 
craft Corporation, offer the country’s finest privately owned 
research laboratories. Hamilton Standard is well diversified. 
Products range from tiny thermoelectric generators for sat- 
ellites to the complex environmental conditioning system 
for the Convair 880. And, of course, the picturesque Con- 
necticut countryside promises leisuretime living at its best 
... With New York and Boston just a few hours away. 


CONCLUSION—Hamilton Standard’s facilities, products 
and locale are superior. 


GRADUATE STUDY COMPLETES THE PICTURE 


Frank G. considers Hamilton Standard’s graduate study 
program the finest in the industry ...and this sealed the 
verdict. Knowing that the continuation of his studies will 
enhance his opportunities for advancement, Frank plans to 
take advantage of the company’s tuition-paid study pro- 
gram at a choice of universities such as Rensselaer, Yale, 
Trinity, Columbia. Yes, Hamilton Standard scored high on 

Frank G.’s “career exam.” 
CONCLUSION—Whether you are an EE, ME, AE or 
MET why not take a good look now? 


Write to Mr. R. J. Harding for 
“ENGINEERING FOR YOU AND YOUR FUTURE” 


HAMILTON STANDARD 


DIVISION OF 


UNITED AIRCRAFT CORPORATION 
BRADLEY FIELD ROAD, WINDSOR LOCKS, CONNECTICUT 


MARCH, 1960 


Every type of technical talent has helped create the Engineering Excel- 
lence of Hamilton Standard's products including aerodynamics, thermo- 
dynamics, vibration, servomechanisms, electronics, structures, reliability. 


Assistant Project Engineer Don Coakley, BSME M.I.T. '52, points out per- 
formance test reading of a turbo compressor unit to Senior Test Engineer 
Dick Wilde, BSME Yale '56, Test Engineer Jim Holsing, BSME Brown ‘59. 


Connecticut offers one of the country’s most desirable living areas. 
Choose from city, suburban or urban homesites... unlimited recrea- 
tional and cultural facilities. 
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Student 
Uprising 


A pre-planned demonstration by stu-| 
dent leaders, fulfilled a promise made} 
last year in the Mayor’s office on the} 
occasion of the student march lastil} 
spring. 


It was promised last year that the stu- 1 
dents would again protest if no concrete 
action were made toward school re- 
location. ie 

The demonstration began with a 
funeral procession and mock coffin being | 
carried to the east end of the pier. A. 
short eulogy was given and the coffin ff 
slid into the lake carrying with it Mayor jf 
Daley’s promises for action. The coffin jf 
wouldn’t break through the ice because |} 
as one student vut it, “this showed the | 
weakness and shallowness of the prom- | 
ises made by the Mayor.” | 

After this loud but orderly proces- 
sion about 30 cars proceeded in a solemn |) 
line to Garfield Park, one of the pro- |} 
rosed locations. and 1 cornerstone was | 
laid. It read: “Let it be known that we, ff 
the students of the University of Illi- } 
nois at Chicago do hereby claim this 
land for a new UIC site on the 10th day } 
of March, Anno Domini, 1960.” : 

The press coverage included all the 
Chicago dailies. ““Newsweek Magazine” 
and NBC and CBS news commentators. 


60-Story Cylinders 


Two cylindrical 60-story apartment 
towers, the world’s largest residential 
structures, will be built on the north 
bank of the Chicago River between State 
and Dearborn. 


This unprecedented center will in- 
clude a 10 story office structure, a wide 
plaza and sculpture garden facing the 
river, a theater, a marina for 700 small 
boats, a restaurant, an ice-skating rink, 
a swimming pool and an 18 story garage. 
The project is called Marina City. 

Construction for the project will start 
this summer. Architect Bertand Gold- 
berg, 46, a Harvard graduate, and one 
time student of Mies van der Rohe, de- 
votes the first 18 stories to a spiral ramp 
for automobiles, and the top 40 stories 
to pie shaped apartments, each with its 
own balcony. 

The cost for the project will be $36 
million and will be financed by AFL- 
CIO Building Service Employees’ In- 
ternational Union. The money will be 
taken from the Union’s health arid wel- 
fare funds to build up the central city 
where the members have their jobs. A 
5 per cent return on the investment will 
be guaranteed the union under ‘Title 
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Since its inception nearly 23 years ago, 
the Jet Propulsion Laboratory has given 
the free world its first tactical guided mis- 
sile system, its first earth satellite, and 
its first lunar probe. 

In the future, under the direction of the 
National Aeronautics and Space Admin- 
istration, pioneering on the space fron- 


We do these things because of the unquenchable curiosity of 
Man. The scientist is continually asking himself questions and 
then setting out to find the answers. In the course of getting 
these answers, he has provided practical benefits to man that 
have sometimes surprised even the scientist. 


tHe EXPLORATION OF SPACE 


tier will advance at an accelerated rate. 

The preliminary instrument explora- 
tions that have already been made only 
seem to define how much there is yet 
to be learned. During the next few years, 
payloads will become larger, trajectories 
will become more precise, and distances 
covered will become greater. Inspections 


“Who can tell what we will find when we get to the planets ? 


CALIFORNIA 


will be made of the moon and the plan- 
ets and of the vast distances of inter- 
planetary space; hard and soft landings 
will be made in preparation for the time 
when man at last sets foot on new worlds. 

In this program, the task of JPL is to 
gather new information for a better un- 
derstanding of the World and Universe. 


Who, at this present time, can predict what potential benefits 
to man exist in this enterprise ? No one can say with any accu- 
racy what we will find as we fly farther away from the earth, 
first with instruments, then with man. It seems to me that we 
are obligated to do these things, as human beings:’ 


DR. W. H. PICKERING, Director, JPL 


INSTITUTE OF TECHNOLOGY 


JET PROPULSION LABORATORY 


A Research Facility operated for the National Aeronautics and Space Administration 


PASADENA, CALIFORNIA 


Employment opportunities for Engineers and Scientists interested in basic and applied research in these fields: 


INFRA-RED e« OPTICS e MICROWAVE ¢ SERVOMECHANISMS e¢ COMPUTERS e« LIQUID AND SOLID PROPULSION e¢ ENGINEERING MECHANICS 
STRUCTURES e¢ CHEMISTRY ¢ INSTRUMENTATION ¢ MATHEMATICS AND SOLID STATE PHYSICS 


Send professional resumé for our immediate consideration. Interviews may be arranged on Campus or at the Laboratory. 


MARCH, 1960 


ENGINEER 
WHO'S 
“ARRIVED” 


E. L. DISBROW 
Tri-State College, Angola, Ind. ‘51 


E. DISBROW exemplifies the opportunity to grow with a young, 
growing company. Now District Manager of the Dunham-Bush Minne- 
apolis office, he supervises widespread engineering activities of a group 
of sales engineers representing a multi-product technical line. 


Engineering degree in hand, Ed went to work for Heat-X (a Dunham- 
Bush subsidiary) as an Application Engineer. Successive steps in the 
Dunham-Bush main office and as Sales Engineer in the New York 
territory brought him to his present managerial capacity. 


A member of Belle Aire Yacht Club, Ed leads a pleasant life afloat 
and ashore with his wife and two boys. 


Equally satisfying is Ed’s job. In directing calls on consulting engi- 
neers, architects, plant engineers, wholesalers, contractors and building 
owners, he knows he’s backed by the extensive facilities of Dunham- 
Bush laboratories. You can see him pictured above on a typical call, 
inspecting a Minnesota shopping center Dunham-Bush air conditioning 
installation. 


Ed’s success pattern is enhanced by the wide range of products he 
represents. For Dunham-Bush refrigeration products run from com- 
pressors to complete systems; the range of air conditioning products 
extends from motel room conditioners to a hospital’s entire air condi- 
tioning plant. The heating line is equally complete: from a radiator 
valve to zone heating control for an entire apartment housing project. 
The Dunham-Bush product family even includes highly specialized heat 
transfer products applicable to missile use. 


AIR CONDITIONING, REFRIGERATION, 
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HEATING PRODUCTS AND ACCESSORIES 


Dunham-Bush, Inc. 


WEST HARTFORD 10, e CONNECTICUT, e U.S.A. 


SALES OFFICES LOCATED IN PRINCIPAL CITIES 


a 
W 
1 


| 
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Seven of the National Housing Aq 


Until now unions have been investit! 
these funds largely in government s 
curities. i 

Architect Goldberg has raised the 8S!) 
projected apartments well above ci?) 
noise and dust, while providing garag| 
space underneath for every family. Th 
rooms open on a wide living room 
opening on a wider balcony, to the wid! 
arc of the horizon and strike an in) 
mense contrast with the boxlike rigidit 
of most city structures. 

Goldberg has adopted a trunk an| 
branch construction, “foliated — forr 
rather than the usual post-and-bear 
construction” (the building will be sup 
ported from its core, rather than by | 
box-like framework). This combats thi 
high wind force at this height. Rent 
will start at $115 a month. 


Use Radioactivity in Search for Wate 


Atomic tracers are being used in an 
effort to locate and measure new reliabli 
sources of underground water. 

This information was released in 4| 
report by the Atomic Energy Commis; 
sion and the U. S. Geological Survey. 

Research projects to develop the new 
atomic techniques for discovering water 
resources are underway in New Jersey} 
Wisconsin and New Mexico. 

Tritium, an atomic substance injected 
into the atmosphere in nuclear bomE 
tests, is being used by the researchers. 
Raindrops are “tagged” so that they, 
may be traced as they find their way 
into underground water reservoirs. 

Raindrops have an affinity for absorb- 
ing minute and harmless quantities of 
tritium from nuclear fallout in the at- 
mosphere. 


Music Gap! 


Saul Karsunsky, a communication en- 
gineer and musical scholar has designed 
an electronic musical instrument called 
a crystadia. This was reported by the 
Soviet news agency Tass. Tass reports 
that the instrument produces sounds 
like wind instruments “‘of very unusual 
and original timbres.” 


The Light Fantastic 


Argonne national laboratory near Le- 
mont is doing research with a giant 
“Atomic Spotlight” which penetrates 
living tissue with beams of colored 
light. 

In years to come, a treatment of one 
colored light may soothingly put one 
to sleep or another atomic light may 
change ones mating habits. 

The light was built by Dr. Charles 
F. Ehret of Argonne’s division of bio- 
logical and medical research, who calls 
it a biological spectrograph. He is using 
it to study the effects of various colore¢ 
light—both visible and invisible—or 
cells. 
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THESE MEN 


HAVE ONE THING IN COMMON 
... BESIDES SUCCESS 


HARRY SUMNER, Sales Engineer, B.S. in Business 
Administration, University of South Carolina 


KENT R. VAN HORN, Director of 
Research, Ph.D., Yale University 


RICHARD C. WILSON, Assistant 
Manager of Distribution, B.S. in 
Aeronautical Engineering, Uni- 
versity of Kansas 


LAWRENCE M. DUNN, Manager of 
Architectural Department, Sales Devel- 
opment Division, B.S. in Mechanical 
Engineering, lowa State University 


GUSTAV 0. HOGLUND, Division Chief of Alcoa Process Development Labora- 
tories, B.S. in Aeronautical Engineering, University of Michigan 


THOMAS R. GAUTHIER, Cleve- 
land Works, Chief Metallurgist, 
B.S. in Chemical Engineering, 


lowa State University ; 
e men have a faith. An abiding i faith. It’s in the future of a metal. Aluminum. 


all are department heads at Aluminum Company of America. They all started with Alcoa as young men fresh 
of college. They all have prospered as Alcoa has prospered. 


all have received their promotions on merit . . . the same merit which has contributed signally to Alcoa’s status 
ie Twentieth Century’s outstanding corporate success story. 


y, the prospects for a new employee at Alcoa are even brighter, even more challenging than they were when these 
first went to work. This is because the prospects for Alcoa and for aluminum are brighter. 


lynamic future in this kind of corporate environ- 


t interests you, contact your placement officer to Your Guide to the Best in Aluminum Value 

nge an interview. For more details, write for our ALCOA &. 
booklet, A Career For You With Alcoa. Write : : x » ALUAAIN U RA 
- ° Al Buildin For exciting drama watch “Alcoa Presents’ every D avuminum company oF Amenica 

minum Company of America, 810 coa ul g; Tuesday, ABC-TV, and the Emmy Award winning 


sburgh 19; Pa. “Alcoa Theatre” alternate Mondays, NBC-TV 


OLLOW EADER is no game 


with Delco. Long a leader in automotive radio engineering and 
production, Delco Radio Division of General Motors has charted a 
similar path in the missile and allied electronic fields. Especially, we are 
conducting aggressive programs in semiconductor material research, 
and device development to further expand facilities and leadership 

in these areas. Frankly, the applications we see for semiconductors are 
staggering, as are those for other Space Age Devices: Computors... 


Static Inverters . . . Thermoelectric Generators . . . Power Supplies. 


However, leadership is not self-sustaining. It requires 
periodic infusions of new ideas and new talent—aggressive new talent. 


We invite you to follow the leader—DELCo—to an exciting, 
profitable future. 


If you’re interested in becoming a part of this challenging 
DeEtco, GM team, write to Mr. Carl Longshore, Supervisor — 
Salaried Employment, for additional information—or talk to our 
representative when he visits your campus. 


“Sf 


DeLco Rapio Division oF GENERAL Morors 


KoxKomo, INDIANA 
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New products lead to 


better jobs at Du Pont 


BLUBBER OR RUBBER? 


MARCH, 1960 


It looks like a whale, but it’s actually a 
king-size collapsible container for carry- 
ing liquids and powders. Bags like this 
are made of fabric woven with DuPont 
“Super Cordura’’* high-tenacity rayon 
yarn, coated with Du Pont neoprene syn- 
thetic rubber; capacity: 3,000-20,000 
gallons. They are among the most dra- 
matic and practical advances in indus- 
trial packaging. 

DuPont has made many contributions 
to this field and to practically every kind 
of business or industry you can name. 
Naturally, all this diversified activity 
creates many interesting jobs. Jobs in 
research. Jobs in production. And jobs 
in sales and marketing. Good jobs that 
contribute substantially to the steady 
growth of DuPont and the people who 
are the company. 


For qualified bachelors, masters and 
doctors, career opportunities are today 
greater at DuPont than ever before. 
There is an interesting future in this 
vigorous company for metallurgists, phys- 
icists, mathematicians, and electrical 
and mechanical engineers, as well as for 
chemists and chemical engineers. 


If you join Du Pont, you will be given 
a project assignment almost at once, and 
you will begin to learn your job by doing 
it. Advancement will come as rapidly as 
your abilities permit and opportunities 
develop. DuPont personnel policy is 
based on our belief in promotion from 
within the company on a merit basis. 


If you would like more information 
about opportunities at Du Pont, see your 
placement officer or write E. I. du Pont de 
Nemours & Co. (Inc.), 2420 Nemours 


Building, Wilmington 98, Delaware. 


* “Super Cordura’ is Du Pont’s registered trademark for its high-tenacity rayon yarn 


REG. U.S. PAT. OFF 


Better Things for Better Living... through Chemistry 


If you feel, as we do, that the publication of technical 
papers adds to the professional stature of the individual 
employee and his worth to his company, you will see why 
Allied encourages its people to put their findings in print. 
Some recent contributions from our technical staff are 
shown below. 

It’s interesting to speculate on what you might publish 
as a chemist at one of our 12 research laboratories and 
development centers. The possibilities are virtually limit- 


A DOOR !S OPEN AT ALLIED CHEMICAL TO 


Opportunities for professional recognition 


less, because Allied makes over 3,000 products—chemi- 
cals, plastics, fibers—products that offer careers with a 
future for chemists, chemistry majors and engineers. 
Why not write today for a newly revised copy of “Your 
Future in Allied Chemical.” Or ask our interviewer 
about Allied when he next visits your campus. Your 


placement office can tell you when he’ll be there. 


Allied Chemical, Department 36-R2 
61 Broadway, New-York 6, New York 


SOME RECENT TECHNICAL PAPERS AND TALKS BY ALLIED CHEMICAL PEOPLE 


“What is a Foam?” 


Donald S. Otto, National Aniline Division 
American Management Association Seminar on Polymeric 
Packaging Materials 


“Electrically Insulating, Flexible Inorganic Coatings on 
Metal Produced by Gaseous Fluorine Reactions” 
Dr. Robert W. Mason, General Chemical Research 


Laboratory 
American Ceramic Society Meeting, Electronic Division 


“Gas Chromatographic Separations of Closing Boiling 
Isomers” 


Dr. A. R. Paterson, Central Research Laboratory 
Second International Symposium on Gas Chromatography 
at Michigan State University 


“Correlation of Structure and Coating Properties of 
Polyurethane Copolymers” 
Dr. Maurice E. Bailey, G. C. Toone, G. S. Wooster, 
National Aniline Division; E. G. Bobalek, Case In- 
stitute of Technology and Consultant on Organic 


Coatings 
Gordon Research Conference on Organic Coatings 


“Corrosion of Metals by Chromic Acid Solutions” 


Ted M. Swain, Solvay Process Division 
Annual Conference of the National Association of 
Corrosion Engineers 


“Use of Polyethylene Emulsions in Textile Applications” 
Robert Rosenbaum, Semet-Solvay Division 
D. D. Gagliardi, Gagliardi Research Corporation 


American Association of Textile Colorists & Chemists 


DIVISIONS: BARRETT - GENERAL CHEMICAL - 
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“Isocyanate Resins” 


Leslie M. Faichney, National Aniline Division 
Modern Plastics Encyclopedia 


“Concentration of Sulphide Ore by Air Float Tables— 
Gossan Mines” 
R. H. Dickinson, Wilbert J. Trepp, J. O. Nichols, 


General Chemical Division 
Engineering and Mining Journal 


“Urethane Foams” 


Dr. Maurice E. Bailey, National Aniline Division 


For publication in a book on modern plastics by 
Herbert R. Simonds 


“The Booming Polyesters” 
James E. Sayre and Paul A. Elias, Plastics and Coal 
Chemicals Division 


Chemical & Engineering News 


“7, 2’, 4’—Trimethoxyflavone” 
Dr. Sydney M. Spatz and Dr. Marvin Koral, Na- 
tional Aniline Division 


Journal of Organic Chemistry 
“Physical Properties of Perfluoropropane” 


James A. Brown, General Chemical Research Lab- 
oratory 


Journal of Physical Chemistry 


“Sulfur Hexafluoride” 
Dr. Whitney H. Mears, General Chemical Research 


Laboratory 
Encyclopedia of Chemical Technology 
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BRAIN TEASERS 


Edited by Steve Dilts 


The following teasers are quite popu- 
lar and are typical of the variety involvy- 
ing logic. 


A doctor met a good friend who was 
a lawyer and said, “I just saw three 
women walking along the street. The 
sum of their ages is twice mine, and the 
product of their ages is 2450. What are 
their ages?” The lawyer replied, “I 
can’t tell.’ The doctor then added, 
“The oldest is younger than you are.” 
(None are older than one hundred). 


Probably after graduation from high 
school, plane geometry faded into the 
background for you. Here’s a chance 
for you to see how much you can re- 
member about it. See if you can find 
the fallacy in this proof that all tri- 
angles are isosceles. 


1. Construct any triangle ABC. 


2. Put in AG so as to bisect angle 


CAB. Angle CAG = Angle GAB. 


3. Construct the perpendicular bisec- 
tor of CB. 


4. Name the point O at which the 
bisector of CB intersects AG, and D 
the mid-point of CB. 


5. Construct OC 
OB. 


6. Construct 


and OB. OC = 


OE perpendicular to 


AC and OF perpendicular to AB. 
VORA == /OFA. 
7. OA = OA. 


8. Triangle AEO similar to triangle 
AFO. (s.a.a.—s.a.a. ) 


OO = OK, 


10. Angle OEC = Angle 
Rt. Angle. 


OFB = 


MARCH, 1960 


11. Triangle OEC similar to triangle 
OFB. (hyp. leg = hyp. leg). 

12. AE = AF; EC = FB. 

13. AC == AB. 


14. Therefore every triangle is isos- 
celes. 


* * * 


Stop, if you’ve heard of the three mis- 
sionaries and the three cannibals. Again 
it’s a question of crossing a river in a 
boat which holds only two men. The 
complication is that although each of 
the missionaries can row, only one of 
the cannibals, the cannibal king, can do 
so. Naturally, you must never let the 
cannibals outnumber the missionaries 
on either side of the river. 


* * * 


Suppose that we have a bucket con- 
taining a gallon of water and a keg con- 
taining a gallon of wine. We measure 
out a pint of the wine, pour it into the 
water, and mix thoroughly. Then we 
measure out a pint of the mixture from 
the bucket and pour it into the keg. Is 
there now more or less water in the keg 
than there is wine in the bucket? 


Here are the answers to last month’s 


teasers. 
* * * 


C asks himself: Can my hat be green? 
If so, then A will know immediately 
that he has a red hat, for only a red 
hat on his head would cause B to lift his 
hand. A would therefore leave the room. 
B would reason the same way and also 
leave. Since neither has left, C deduces 
that his own hat must be red. 


A systematic approach would be to 
jot down the four possibilities — TT, 
TL, LT, LL—then eliminate the pairs 
that are inconsistent with the premises. 
A quicker solution is reached if one has 
the insight to see that the tall native 
must answer “Yes” regardless of wheth- 
er he lies or tells the truth. Since the 
short native told the truth, he must be 
a truth-teller and his companion a liar. 


Let » be the number of steps visible 
when the escalator is not moving, and 
let a unit of time be the time it takes 
Professor Slapenarski to walk down one 
step. If he walks down the down-moving 
escalator in 50 steps, then » — 50 steps 
have gone out of sight in 50 units of 
time. It takes him 125 steps to run up 
the same escalator, taking five steps to 
every one step before. In this trip, 125— 
n steps have gone out of sight in 125/5, 
or 25, units of time. Since the escalator 
can be presumed to run at constant 
speed, we have the following linear 
equation that readily yields a value for 
n of 100 steps: 


n — 50 


To determine the value of Brown’s 
check, let x stand for the dollars and y 
for the cents. The problem can now be 
expressed by the following equation: 
100y + « —5 =2 (100x-+ 5). This 
reduces to 98y — 199x = 5, a Diophan- 
tine equation with an infinite number of 
integral solutions. Only one solution, 
however, meets the problem’s condition 
that the value of y be less than 100. 
This solution is: x 31 and y — 63, 
making Brown’s check $31.63. 
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Paint, glass, plastic and fiber glass products of Pittsburgh Plate 
Glass Company and chemicals by PPG’s subsidiary, Columbia- 
Southern Chemical Corporation, are used to make better sports 
equipment and more attractive sports centers. 


These products include such items as: 


¢ Special finishes for baseball bats, tennis rackets, gym floors, 
bowling alleys. 


¢ Herculite® heat-tempered glass for basketball backboards and 
protective partitions. 


¢ Fiber glass and Selectron® plastic for fishing rods, golf clubs, 
boat hulls. 


® Chemicals for processing leather and other materials for soccer 
balls, football helmets, baseball gloves. 


¢ Pittsburgh Paints® and Color Dynamics® to protect and beau- 
tify stadiums, arenas and other sports centers. 


Throughout the sports world—and your world—PPG products 
serve as the useful result of man’s imagination. It could be your 
idea that sparks the next product advance in one of the countless 
fields where today PPG solves tomorrow’s challenge. 


The door is open—for your imagination, your career, your secu- 
rity. Simply contact your Placement Officer or write to Manager of 
College Relations, Pittsburgh Plate Glass Company, One Gateway 
Center, Pittsburgh 22, Pa. 


PLATE 


GLASS COMPAN Y 
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An orientation to home? 


Domain orientation? 

The secret of a lodestone? 
The cosmic ray accelerator? 
An aspect of a unified field? 


Fundamental to Allison’s business 
— energy conversion —is a complete 
familiarity with magnetism in all 
its forms. This knowledge is essen- 
tial to our conversion work. 


Thus we search for a usable defini- 
tion of magnetism—not only what it 
is, but why it is. And to aid us in our 
search, we call upon the capabilities 
within General Motors Corporation 
and its Divisions, as well as the spe- 
cialized talents of other organiza- 
tions and individuals. By applying 
this systems engineering concept to 
new research projects, we increase 
the effectiveness with which we ac- 
NS ANAS complish our mission—exploring the 
\ needs of advanced propulsion and 
weapons systems. 


* Want to know about YOUR opportunities on 
the Allison Engineering Team? Write: Mr.R.C. 
Smith, College Relations, Personnel Dept. 


LLISON 


+ 
+ Division of General Motors, 


Indianapolis, Indiana 


MARCH, 1960 


The Strange Science of Seeing 


Through telescopes, it’s now possible 
to see stars that are millions of billions 
of miles away. Through microscopes, we 
can take pictures of particles so tiny 
that a million billion of them, clustered 
together, would be invisible to the naked 
eye. We've devised electronic eyes, even 
supersonic eyes, but in spite of all the 
progress, one great question is still not 
fully answered: 


“How much light is required for see- 
ing?” 

Architects and interior decorators 
have to guess at the answer all the time. 
How much light, for example, should 
come from the fixture on the kitchen 
ceiling? With too little light, things 
become somewhat harder to find. The 
likelihood of dropping a dish or knock- 
ing over a bowl increases. Without the 
full amount of light she needs, the 
housewife subconsciously becomes  an- 
noyed — and her annoyance rise to the 
level of consciousness if she stays in her 
kitchen long enough. 


But too much light can be just as 
bad — and have the same effects. The 
room takes on the appearance of an ex- 
cessively light photograph. There’s too 
little distinction between light and dark. 
Glare rankles the nerves. 


Those who plan lighting for store 
windows face the same problem. Use 
too little light, and people won’t notice 
the wares; too much and the wares will 
be hard to see. 


A major advance in the seeing science 
came with the development of the foot- 
candle, today the most widely accepted 
unit of light measurement. A_ foot- 
candle, logically enough, is the amount 
of light produced by a standard candle 
at a distance of one foot. 


So—how many foot-candles do you 
need? “As many as you can get without 
burning your hair,” was the answer in 
days when the fire was the sole source 
of indoor illumination. A variation of 
this answer applied to the gaslight and 
early electric days. But soon, when it 
became possible to get more than enough 
light, seeing scientists answered the 
question based on the size of the detail 
to be seen. Knitting, for example, is a 
small detail relative to washing clothes. 

A major breakthrough in the science 
of seeing came in the late 1920’s when 
the team of Cobb and Moss recognized 
that, in addition to size of detail, other 
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factors had a bearing on the amount of 
light you need: 


1. How much contrast is there be- 
tween the detail and the background? 
You need somewhat more light to wash 
white clothes in a white tub than you 
need’ for blue jeans in the same tub. If 
you're knitting a black sweater, you 
need more light if you’re using black 
needles than you need if you're using 
white ones. 


2. What’s the time interval of seeing? 
The red traffic light may be bright 
enough now, but if it were to flash on 
for just an instant—instead of remain- 
ing lit—it would have to be far strong- 
er. 

During the years since Cobb and 
Moss stated their findings, many other 
men contributed to determining opti- 
mum illumination levels. Names like 
Luckiesh, Weston, and Blackwell be- 


came well known as experts. 


Recently, Dr. H. Richard Blackwell, 
Director of the Vision Research Labora- 
tories, University of Michigan, devel- 
oped a new method for determining the 
illumination required for various seeing 
tasks. At the core of his method is his 
“Concept of Visual Capacity”—a con- 
cept that takes into account, in figuring 
out how much light is needed for a 
given task, how long the eye must rest 
on the thing being seen. If an eye can 
see and recognize something in a second, 
it has the capacity of assimiliating four 
bits of information in one second. One 
ASP (assimilation per second) means 
that the eyes take one full second to 
see the task, and 10 APS means that it 
can see the task in one tenth of a second 
(or, to put it in another way, the eye 
can see a succession of ten of the things 
in one second). 


Thanks to Blackwell’s concept, it is 
now possible to be much more accurate 
in determining how much light is need- 
ed for a given seeing task. Blackwell 
found, for example, that reading the 
writing of a group of sixth graders who 
used a No. 2 pencil required 63 foot- 
candles for five APS. To read the writ- 
ing of a stenographer who uses a No. 3 
(lighter than No. 2) pencil, Blackwell 
found that 76 foot-candles are needed. 
And to read a fourth carbon copy of a 
letter requires 133 foot-candles. 


But these seeing tasks are easy com- 
pared with some tasks. To notice a 


brown stain on a gray cloth, for exam} 
ple, took 1100 foot-candles. A brow} 
spot on a red necktie required 2400 foot} 
candles; And in a textile mill, spotting) 
a broken thread on a spinner- -bobbin req 
quired light equivalent to that of 2900) 


candles one foot away! 


Who cares about these findings? Al} 


most nobody. Yet, almost everyone will) 
i 


benefit. Schools will be better lighted 
thus promoting education and saving] 
youthful eyes. Factories will also have 
more correct levels of illumination) 
boosting both safety and production 
Stores will be more attractive and sel] 
more goods. Offices will be disruptect 
with fewer errors, homes by fewer argu) 
ments due to eye-strain. 


| 
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These predictions of better things te 
come are no pie-in-the-sky day-dreams | 
applications are already underway. The 
Illuminating Engineering Society, for! 
example, has already published the new? 
more accurate figures indicating required 
levels of illumination. And now that it’s 
known how much light should be cast.) 
for example, on the desk of a school) 
child, science has even devised a method 
for maintaining that level of light con-| 
stantly—automatically boosting the out- 
put of electric light when natural light’ 
declines, decreasing electric light as 
natural light increases. Designed by Su- 
perior Electric Company, the device is: 
called a Lumistat and actually does with’ 
light what a thermostat does with heat! 
The complete system is known as the 
Luxtrol Automatic Light Controller. 


Of course, much research work in: 
the lighting field remains to be done. 
Still unanswered are such questions as: 
how much extra light is needed for old-. 
er eyes... what's the best way to 
light our roads for peak seeing efficiency 

. how can we answer, with even 
greater accuracy, the question of how 
much light is required for a given task? 


Of one thing, though, we can be 
sure! Thanks to Moss and Cobb’s rec- 
ognition of what determines how much 
light we need, thanks to Blackwell’s 
concept and careful supporting experi- 
mentation, thanks to ingenious Lumistat 
and Luxtrol Automatic Light Control- 
ler—and thanks to scientists, who will 
provide us with the advances of the fu- 
ture—we will soon be seeing more at- 
tractive sights... through eyes that 
are less often sore. 
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Though the building is not yet built, this 
is a view from one of the apartments. 
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How to look out a window before the building is up 


With 180 “view”apartments 
to sell, the developers 

of The Comstock 

turned to photography 


to get a jump on sales 


A feature of The Comstock, San 
Francisco’s new co-operative apart- 
ments on top of Nob Hill, will be 
the spectacular panoramic views 
of the Bay area from their picture 
windows. 


How could these views be spread 
before prospective buyers—before 
the building was up? The devel- 
opers, Albert-Lovett Co., found the 
answer in photography. From a 
gondola suspended from a crane, 
color photos were made from the 
positions of the future apartments. 
Now, the sales representative not 


only points out the location ofa 
possible apartment on a scale 
model, but shows you the view 
from your window as well. 
Photography rates high as a 
master salesman. It rates high in 
other business and industry tasks, 
too. The research laboratory, the 
production line, the quality control 
department and the office all get 
work done better and faster with 


photography on the job. 


Whatever your field, you will 
find photography can save you 
time and cut costs, too. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


CAREERS WITH KODAK 


With photography and photographic proc- 
esses becoming increasingly important 
in the business and industry of tomorrow, 
there are new and challenging opportu- 
nities at Kodak in research, engineering, 
electronics, design and production. 


If you are looking for such an inter- 
esting opportunity, write for infor- 
mation about careers with Kodak. 
Address: Business and Technical 
Personnel Dept., Eastman Kodak 
Company, Rochester 4, N.Y. _ 


Q. Why does your company have train- 


ing programs, Mr. Abbott? 


A. Tomorrow’s many positions of major 
responsibility will necessarily be filled by 
young men who have developed their 
potentials early in their careers. General 
Electric training programs simply help 
speed up this development process. 

In addition, training programs provide 
graduates with the blocks of broad ex- 
perience on which later success in a 
specialization can be built. 

Furthermore, career opportunities and 
interests are brought into sharp focus 
after intensive working exposures to 
several fields. General Electric then gains 
the valuable contributions of men who 
have made early, well-considered deci- 
sions on career goals and who are con- 
fidently working toward those objectives. 


Q. What kinds of technical training pro- 
grams does your company conduct? 


A. General Electric conducts a number 
of training programs. The G-E programs 
which attract the great majority of 
engineering graduates are Engineering 
and Science, Manufacturing, and Tech- 
nical Marketing. 


Q. How long does the Engineering and 
Science Program last? 


A. That depends on which of several 
avenues you decide to take. Many gradu- 
ates complete the training program dur- 
ing their first year with General Electric. 
Each Program member has three or four 
responsible work assignments at one or 
more of 61 different plant locations. 
Some graduates elect to take the Ad- 
vanced Engineering Program, supple- 
menting their work assignments with 
challenging Company-conducted study 
courses which cover the application of 
engineering, science, and mathematics to 
industrial problems. If the Program mem- 
ber has an analytical bent coupled with a 
deep interest in mathematics and physics, 
he may continue through a second and 


Interview with 


One ofa series 


General Electric’s Earl G. Abbett, 


Manager—Sales Training 


Technical Training Program 
at General Electric 


third year of the Advanced Engineering 
Program. 

Then there is the two-year Creative 
Engineering Program for those graduates 
who have completed their first-year 
assignments and who are interested in 
learning creative techniques for solving 
engineering problems. 

Another avenue of training for the 
qualified graduate is the Honors Program, 
which enables a man to earn his Master’s 
degree within three or four semesters at 
selected colleges and universities. The 
Company pays for his tuition and books, 
and his work schedule allows him to earn 
75 percent of full salary while he is going 
to school. This program is similar to a 
research assistantship at a college or 
university. 


Q. Just how will the Manufacturing 
Training Program help prepare me for 
a career in manufacturing? 


A. The three-year Manufacturing 
Program consists of three orientation 
assignments and three development 
assignments in the areas of manufacturing 
engineering, quality control, materials 
management, plant engineering, and 
manufacturing operations. These assign- 
ments provide you with broad, funda- 
mental manufacturing knowledge and 
with specialized knowledge in your 
particular field of interest. 

The practical, on-the-job experience 
offered by this rotational program is sup- 
plemented by participation in a manu- 
facturing studies curriculum covering 
all phases of manufacturing. 


Q. What kind of training would I get 
on your Technical Marketing Program? 


A. The one-year Technical Marketing 
Program is conducted for those graduates 
who want to use their engineering knowl- 


edge in dealing with customers. After} 
completing orientation assignments in) 
engineering, manufacturing, and market-) 
ing, the Program member may specialize: 
in one of the four marketing areas: appli-. 
cation engineering, headquarters market- 
ing, sales engineering, or installation and) 
service engineering. 

In addition to on-the-job assignments, | 
related courses of study help the Program | 
member prepare for early assumption of | 
major responsibility. 


Q. How can | decide which training 
program | would like best, Mr. Abbott? 


A. Well, selecting a training program is 
a decision which you alone can make. You 
made a similar decision when you selected 
your college major, and now you are 
focusing your interests only a little more 
sharply. The beauty of training programs 
is that they enable you to keep your 
career selection relatively broad until you 
have examined at first hand a number of 
specializations. 

Furthermore, transfers from one Gen- 
eral Electric training program to another 
are possible for the Program member 
whose interests clearly develop in one 
of the other fields. 


Personalized Career Planning 
is General Electric’s term for the 
selection, placement, and pro- 
fessional development of engi- 
neers and scientists. If you would 
like a Personalized Career Plan- 
ning folder which describes in 
more detail the Company’s train- 
ing programs for technical gradu- 
ates, write to Mr. Abbott at Sec- 
tion 959-13, General Electric 
Company, Schenectady 5, N. Y. 


Progress /s Our Most Important Product 
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